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(•) "'[srfT” It ^ irm «fr wifiw ftwRifr»T «n i?er 

srirm srfVj^fifr 
ftfa=5 ’m'i % at 'Pnal «tt firsvfl 
^ mii' ^ ^ vi I: ftrg enrwv ^ i 


*tTff ijAt snoftfl 'jfti 
ftwr) 

at fST^fsh, 16 1068 

nr.sTT.fh. 1078 (sr),—rjrfrr, rre sfh iirr 
eftrPwiT, 1676 (l078 TT 60) ^ PRT 83 IRT STT^ 

srr nfpT errh jtf f*m rmft’ t, srohj;— 

*IV?T^ 1 

srrtPflT • 

1 , »rR sfit sTRm; 

(1) rr fwff TT isffiiTO rnTT ara sftr »rrT timiii (ri^ 
»nnT) fsnnT, isss ^ i 

(2) ^ wre *i sTim^T sfV Orff's 'F’r sr^r^ tfVf i 

2 . 

gii pTT^ if, ire mr *r irw irtfJfm n 

(T) Ir *T3 ifk «TFr Jrm wfhMe, t67« 

( 1676 VT 60) (J, 


arum; 

irfiwr ifV fhftnrf, vtsin w afhim, oh <r;n<T 
sfV ii^frrrT, i'>rte' o^n 7 .®r J i 

(rr) "I'lwe nm” Ir ^ «tTe wfhSn i *ft er* oh 
UN ^ »I?r qoT ^ o^rtrt el^ Sf irr »isr oh 
srfn^ ippiii osjrnT er oroo, m tfWf 
snnrf^h adiiff irrr of^Nw fen gf i 

Nvtfhto 1 —"[NO ^wv, f«pA fWh epT iAt: Mi iff 
(ifir f^roer jrrfte ft “N" oner mih wo "two 

qesff e) er? er nn ^ ohrr imrmyfe ofWw 

TTif i|r M Mr or war ft i 

rTOfexo 2 —Mtr tfipr qfhniff % *40 «e (ift* oeonl 
^foetr, oi^PT fjiwTean, jiRTrire RTTnerm, (pnrnoe Pr^n- 
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*n?f ffr»T <»n% C i ^ 

«fr "pt tflr wVi t ^rfVrww Rnn 

«rr »w?rT I i 

{^) Jire •TT^iTf'i^^T 'iTiftr" ► 

S, PT??Tr ^H!n^ 9 i»r«-t-i[r^ipT” «RrTf«^ 

WffTWT I "SI" aft srry *<V< mi wfW»Fr 
*FT a^r f^T aiTT ^ I 

—“SI” aVr qT«r «nfl Jf fcutfara ’KIT |, 

;~ 

(1) JpT ipPE ft’ ** iftnTfw I, 

(2) aifm ti^', 

(3) qw I 

^ (») '>«rv” f: ^ tiftiiin laft SHr wni 

a iftt 5’^ »fV are irtr mr »rg™ftrf?R jto SI % 
aRr ift aT>TPii •d’<T<fr<r % fiT’a. ^rrjrrr an S, 

(a) 'Wt'P airw” ^ n?r ijat^ aftrta t. oft fp'ft 'ft jf 
TET' asft Sf aflftw fairaTt % aw tw oft wfti*aoa 
0 :^ iw awTOff it PTPTftiRsra wftaRm ff— 

(1) oft ftaft oftfaor oftwaar oft kwtrto awf ft 
Ptw aftarwraoi wt ff wftjwm ¥ ftrn "ft 
ar wPrp oftfao> 'rftwTwI toot astral jff, 

faa a’OTPpf'a awtor, oa ^a 

WTft, 

(2) «ft >j,w oraff {wi, at^w onft) ^ ^aa»ff 

?aat taf«ra^«"aoff arof % ’mafliff, wanprw 
% ftm na^jt *iato:, "Srii T^tor wtfa, 

.(3) f^ff aanrr jpiar ftraaa aata ?a^ wa % aft- 
WTO^a naahf % aa if 3 ^ araw (Irnfifr) 
oft wftt'aoo onff % fHn ft>aT aar |r,. ^aifra 
% fan latwta nO'Off fr frtfaa ’sarorr jjwo; ar 
oa aiT^oT oftT ftratara orr araw aafH 

aiorof, 

(4) oft uni aaral % a^fajof waf or apifa oria IS, 
goT^roT itr Rin, goa aaf’oo'aT, PrPrfiro afattir, 
mft I 

(®) ^ ^ oraT'oftoiftpJa | 1 

(w) "SI” ft ^^arot % ara oftx ftp? ortwfa 
t, at SI iTOPfr wV- nft opa tnpoft ooma a'roft 
offt TT ^ ft''! 

ara a?nrfaa?ra ar a-'a^^ta faftior aia-ftAR 
aaa-a ar ataft ^ jn:r fea^t aaarft at oaawTwf 
% wtfpT ja SI nopp ^ aw aatn ftra wift 

fan opjsna ft'n an I, 

(a) “faola na>o'” ft SI ft aa[t ft ^ft now siftrJa IS 
, oft arapaa; fofVs ^wrfao: ofsft ii a^tna ft fftn 

sraPT Pirn onft 5 1 SI naw a aftrarw aa naorf 
ft ara ftaa axhira ft i{t aaa»ff ^ aorft g att 
nafftn ^ itor-5tor a^ aiar wr aorar 1 

aritoiTW—i^ta^ria atet on aia {*af naw) fft^ nftajta 
ft anf OKft ft aratPror aa ft aaatfTnr aiaawf at PTar:on.aT 

I I 


(a) "«ra,T''r ntw” ft ore or ara tt oftf ^ n’''^' 
wPado S, oft are »ftt are afiaftrftaa srer aa 
W 5 -T a faPTPcre aa ftrai aar | 1 

oaaftara—aanaor now ar arfta wrea now aatft ft 
fan ft'OT art aorer |( 1 

(?) “nrftor” ft 5ft wore ar m'-tt aoj? nPrifttf oft ffttfr 
now ar now a^ oft a^aryfot aoja oraft ft fftn 
nfffta ar PrPrfo'a aa ft wftf orrft t, 

( 5 ) "lawi^r aa ft rftta.a now” ft ^ ore ar are now 
wPata ? oft 'Rwaa ft frn ore oftt are a?f orift- 
ftvra irw SI nowf ft ara ft aata ft fftn araox* 
Jtrer 8 I 

wiaw. 2 

ore ar are ft now 

3. naftoao ft Praa—^oa Ptaaft ft, or?t onff oft "ori’’ 00 
on aata fftat aata ft aPtai'aft sratrereor *re ftfftar aar t, 
arjt ^ft aa oa ar ora aarrr orrftar fft 0? aaft 0^ (aifl) 
oft arna orr^rp 5 1 

4. aa^rer now—a^at ft ofretTfant ofto Ptfftfftre 

now arn^'t! no’or afft o’a wj^[at ft ftft arftor n^ 
ftrr aai I'td aa n^io: 'sr fop.s ?tar i 

5. no’*''—jafr aafftt a afnaiffta ofto foPrftre 

noror «a;';?r niw ({f'r aV aa aarjftt ft 5ft arftor now oft 
ftar aar afra aa aiw re a ftp rtar aft’' jaP ft 

iofftfrcre fpftt 0*3; aft-po ft f™n Roror oa aaPr 

ftorrPpP ar ataaftfiror fraanre a Prer refwa ft fion 0^ ffpor 
renre I 

(j. n'l’Wt ft owar-re 'fao: wr aa ^oor—(1) nri, owjrer. 
oarTit or wre nowf ft 'T'rrarTa ar aa aire, ao or oireat 
taPtrore a Prrr reni ora ar ataft •ao’j^ a PrWftre 
SI ao’Poor re aafta oreft oarn oitn5 > 

(:z) ST ^ ^tftr 

t (Vtt I 

7 . rr^fTf—{ 1 ) 'flftoft Wrft^ q;Wi *pt 

5r4>T % ^ctht ifnr; SI tr^ % fw in 

ITT -d-^ ^ f I 

(2) TT ^ 

^ Ttrir-^T ^ ^ TO 

S. tTTTT rr^T'T:— ( 1 ) ^ 

ftpr jf Pftnr ^fiT^ fV TO?P JJ^^T ^ ^ SI qWt 

^\ SI ^ THT ifr ^ J 

ir f^(M^ SI vV % <hTn: 

fer iTHT^ 1 

9 . ^ fftr TTFf jfTT 5niW ^ 

^ Oto irr t fwff %mtw 

& 3 if^ ^^Wl % Hirnwr 

wt mwiwr 3Tf iRHTTViTRfr tt ^ i 
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[*n*rn'-««f 2(i)] 

'rt*5 3!Tf%»ftT^ %^fnr ^rr-m. ?r jjt Tre 

rfn. TPT »I?TOfW 5 PT JIT fJlfbTi' r^fTJT TfyRTOTrW 

<IT JT?^ Tft >iwt ^ I 

10. ^ PiTJTtfiT JUfro snn'^ft JJ'T Ii aw fn; inr :— 

(1) fjiJin (2) % niiftfT T^w gt^ CGS 

(Wn^FT, iff^WteT, UTTT, W-J^) H;T, sf’f 

S, TTTFJ^t ^ 

TTC •flj' Jn=r jft (:i"t SF ii aiir'i: % ”!f:w 
ffotri tsni^ wtr S'^K’I'Ri^T FTF^TTSTiTT IT SR>ir'f 
% Ptt^ irmwiuiT jt^ twT JsrpT.TT *(V frrft n't 
"FT 'RPr ftosm % STfti'TT:f hr ffwr titj^t 1 

( 2 ) wrftnK nmift nr ?(T<Mf ir faThriJ^ 

qrr JTtfrr imrnt :rr ^ itnhn »(«t "rc^nr 
arnrTT htnSr fjp ^ f=mfft % nw *r tn *rcf ul n«rh 
St iqww Sr 'pnicf ^>1 fwit ITT sTtik (jSsnftjjf 
*fk n^JutPiJ F nTTriion S: ‘tstri ?r fnn) fent nt ■an 
Sf n fipJiT JSTT JsS; I 

(3) 4«if5rF ^ ntiitfiTF nr^iiEfin S' !nrt-®H t inftn 

JTJW, jjnTftnftr, nrant Jir nranr *-TF;;,F’5ft it nf'FitiTs: 
ovnf "FT snflTT 'TO ^ nrira 

nnW S: m ^t fif3n niTTiir 1 

11. ’(fff'TT fFTTintF—nSt n fqPrfiT!! nffpr^- fn-intJF 

i/k xf-rnm'f ^ JfJir'T ^=rS: Jj^nf Sr f^rnrinti' wwt 

WJ^TflTM Sr JTfftJnn Tt WWTRnnr smtltrit % hpr f^jfT nn^FT I 

12 . Ffti; 3fft"f,— ( 1 ) JiiTrtqT SrnVrFT Jwrfr nJj^ if 

nftnifniT Kr f-jfqftTz q? nr'rS:; *fr ran 

if ftin w Jiiftq: ci?r JTiiiqT qi fniiq ffii.T 1 

( 2 ) HTJTTTqn; it fifqfq'S: iftr TT*t 

nma sift^-'f nr srnYn Tijut ^thitt , 

. TRij fq>i?t i^Jr nniqi q.T snlJr 'jft ^ii'Jit lOT^nr ft 
n^f I ftwg qfr sn fffjfiqfrj'rii jtt qfi'inf’Tq hiifi JT'>rfir 

St ?■ sTiftir VJ fqimtSr *m‘n if qfn qv Ttnh 't'f 
Oput w uSitiT : 

qTFj IT? uSt tVn?t Ttfifi TTJi^’TfV if JifTl trqr ’T'lir'ir ».‘tTi 
nWT I in 'TfiTTrf'rFT fw gtrqr ^ nrti siqiR q-f'if oi’, q niqr v 
wjjnq f(T.Tqf njirq: TT aiftn 'in qiniq S. ati ■'xr "ifr 5Tr<i‘i t 
<Tfn TT (tnfM St feq fS-nr an r'larr 1 

(s) jaVd qin •w qtt niftj "ij '.'I'fq'l 3T, qqqr "nti'^t 
if 'tffnrfan at f-ififorEr jiiw jit rjun nirna sTfr-R ‘FTaq>r 
nftntrf ?tTtr 1 

PTt€t=Frt'!r—pFift ifn f'JtI’p «t dutr n, frTqji'Tairiq nv him 
( 2 ) S' Jsrnsl if n 1™"! S; niTf'Tf^ii: 'srmT’it^a % ntft fjfr 
^rfr n ITO3 jr"™ '"fr, ?i, rjirRtnqrn qq: aam tSrij; 

q(TT(Tf pstn n^fsT nqr n-rna trirtar^ nniir qit wqflm h.^Tirnr 

) 3. JTT ^ —(') *1'^ ’F pFiit nr itfjf 

ipt IT smTn nsnhr'rr aSo'Tfqf stjuitoi' % hmT JFfftii 

iRTtTS’ ^iFfjjq'rarf ft ?i fi'ji TirTiitr nmnr -itsi 1 

wEtrm a 
Tr^ftT OTJTft 

1 1 . flT3 TTit ma Sr TTirfw iroiHfiSr nffrirsTr, i(i^,»rji mh— 
(1; ntiT TfR qrr * TP>jtTr7rqFV fri;7TJqqn, firm, nftlTWn, 


unTisTn, Fnrmm, '^JmT'TTqtr inr nti^firift’TRn n ifqac a Tit fn 
hnat Sr mrir "m (piftiT nShit TtftiTOTTiT •rr ?t 

srufS I 

(2) Sritfln wvJt'TT, m fTm (i) n hinfinj hnift if ir 
nn tiT Pnfff "rTr ninn qT'.fw n’thqt stitVntrmT it frqK ntiT nSoft 
ITT an firiiT S aSrift 1 

15 . S I Rr.qff "tt JtOTjifqq JTTF srYi TTH "tt nn^f 
UT >frf*T?TitJTfr nta: innar—(O TTcrftiT nthu imtirirmr 

513 tftr im % ar^tq ntqnfrS? JFTnfTEm nV mtaiT n Jfqftjir 
3 TiT 5 ffqT 2 fy in f-TJffa qqnfirh', qra: nn im Ji?mfswiR jft 
nfrrt'rr^q fVni'F arq- hum aasq am irtm-Ttim Tqqrt iri 
fTOf'tnSr FTTEnt qii^irStn 1 

(2) Ftrairn ^rriltNtT aYfWfaT Tft JiT *03 ifk nm St 

"Tmit ma; ^('if 1 

(3) it hm Jjn TT'r'f % jnt;|tq inaq,> qft ^qfqqr St 
snftsm S: fm(. ntf?r+ iRtnirmf— 

(■(t) ^ najiff JIT aiRTqf qit SirrT Ttvirt nr "tRrmft 

JIT iJnt q^rmff Tt jaFPirrTq <FSjft nr Stiff qr^ify jjf 
ran aafanr S: firti mqurqi ?f, nfa; 

(»f) ITT 3 ftIt nrq a?f nfnS'jm am qni njimh-n 

nmqff JFi am nqsnfm qrSat aT "STirnfr nVi; qaaff 
ai:TTJ; grrar ar'm'f at ^-rn ifafim waTFjta amvt Sr 
ma TOtt TTia’' gnaT ’rifaift 1 

{4) fqm'tTTfiT arr am jnrm'sr ai-qir Sr ftrti srafair % fTTg 
tfifFTtr jmVnnwr fFatara StTps^ irrfq qifq-Si aaftTar 
am aaarta atf saarat fjhafara St naif'^aTra jma % iqi^ Tt R 
arSiif aSi; qri^ta fTtatina irr trrhwr hTaaaam Tja nimr 
naaTf<cT fSiar aar ^ w Tmjta amat ^irri 

(s) atr w'i'jim' gw Sr x(fn^ oTaqr pirf-w 111^ 
Sr aataa'f Sr fj-rg a-Titlfa aShar aaSaaiaTiin arr-RT, ar 
aqgtt ar a'fmR ar attfi aaK fRiit aYf aaa-aaa qt imr gararf 
Sr iqjr^fa araqr Sr aag if aa% qf>mr 7 r antaf 1 

ifi. arfcma araJfri "fr wfSiqwr nfq nijj:sTa~-(i) famt- 
aia <FT TT'^ arfaJTJpr hvt aia araar, arfan aft aajtf Trtfm 
aSfHar aaSoDtraT aff tTfarsTT a 'm"ft 1 

(2) Tarffrara arr •tra.^ra wtfom trffr aTaarnm nt^ra 
aTW, aiaat aamti; tfrt aagif a!Tf»TOr: qir iqrjnin'f St 
nrr^qiTiT it Ttfr aafat atr atraffirrari rinT^ft, at 5 T 3 aftt arr 
a?T afkSam at atrTft^ia fafarar qtq fasrta atmi- at aa% im 
afsa artv am aii 3 a aaa-aaa tt qrS 1 

(y) a?t -Tqfifaa (2) if iahtj nni^'t^ra airaat iTiTaft( 
iT'iSa arft a ffa ag ?t a?t afsa afti airaaf afafa, tts^ 
srtmaaa, i,'?'jta arai^t, ataa: a'RJFqfafti' argaf % gf^aan* 

TWa St fair ag.Saf «Ft Tfatfim ♦'Sq't 1 

(4) a?t atamiiT ?r, apr^fa aUiiTT jra>rinTat aShar aia- 
aia Sr fail Tpr^m sTifitsfam, ip^tq Hraat aft aT 3 am am a?r 
afaSTm »t faqrfTiftSr fpjwr aarfiaftT, arraffma aVf mrfqn 
arm Sr fag *ftT ttfiftra am am % f-tTgaaijm tftRfirjta amaif 
Sr atn faarrt ft 3 if 3 a«m ii ariw Sraatwi qi- warcitftm ar 

TWIT gaar attS a* firg »iiaa<i( arSift 1 
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( 5 ) wrfoppfl «>x tp^fm 

spft^fTw (TTi wwtPot »Ewr (fm? m <f«nrtTfN sre «fVT 
»nT xrcr »f< nT»fhf^ % fmrn: qr wiTfnv 
Jr^ft’nmiT JITT IJJ I 

(e) OTPm (s) % ?rT*tn iBwrfw *f 

«T w<raw: WT VI 4 W ^r»WT uncin i 

wwrw 4 

firfw. fufNv vi 4 vrft »rHv 

17 . ET^ IT'fT flinty VT?r HlA lTI^-- 3 rt ^jfril 
(TtVK wTinn M^rfer^r fW onrj, «fh; 

P^w, ri«frt^!r«fT vpfvt^V ?m 

vrivrft ^iTw HRS irivR ^ Ev^rr«r % sns w«c ij 

^«nK PPT «nti^ I 

18 . WPT fiRtkv tftx VTWncV »IHV T^^ 'iTIl^H- 

( l) %lrfN ffTVR HT^ Riw TI, aft vjiilv Wi?, 
fB^mv »#k vT^vrft JTTiTv, <Jit v^f RTViT am wftrl^nnr ir 
jpfPan % ^li, TiJ an^ %ftnt Wr vinv jnftmi-pirn? 

wiftpr it vrtjft I 

(j) »irrdl 4 ftfinp ^ipt fvmn bwpt iit iuftn BTvn: jm 
WJpflaiJT ftnt if»ft<i!iFmT »ft cjif Mm 

fjpftw ik vT^T^t *i?Pif ^ Mr nit»rwTmT 

i^EiTVT HR Mr HMmiwr i if vr i ftrn 
w mWr I 

(a) wmi mEVR iitvBTW, mM iV ftiJim i? if ffir««E 
vi^ ^Nt 4 «i Mm. »ftT vi^vifunw w 

«%nT I 

19 . Mm, ra?ffirv wk viiJvTff mwii rnimmi itvRir 

«(ftr iAk tffir—n^v Mm *irv tts^Vh mtffw iPAwrm tm 
tmiM i m^wR 3 W ^ rnmPsv % iimmt tc 

mwiM ikjpnfnm M mr^if i 

<1^5 11^ tv mwS mtij,<Tr 4 f if tot if ^<fjRm s 
mfini «T^f likT I 

( 2 ) MvfiRfMmmv viMm wrv iriAwmi irt ^ 
TO wmfltv i TRmm'R Tn^.fTO Mm mRvt vl gwfii if 
mmtm Mn mMr i 

( 3) JR^v vrmvRf miTO; vi TOrnmTmrit ?r ir fiiTr i 

ortf fiMv TtRV qi%g, irip irij ^ mrrfijv i qriRm 
ITT, ftrafTTv mpiv vf gmirr if mwm Mrt rnirtmr 1 

20. Mm, ra^l 4 v mk virtviff murv't VTTOH^ Tmmr,— 
mi^v Mm mmfr, ftamv rniTOi mksrMr vRVRf mimv, 
mm TOR <R MRfiii Mi metTUi tot^, urtwiut TTtjfk 
iffnv TOkmimTira mTO-«TO iR wrf kij TO mrmTOv 
fftmnmf i m^mR tmt mtumi 1 

i^if 

(Mm 4 ^firo) 
m^TV tjw ik mmi jnffv 

1, trnwm itrij i (^vv-'-totot vH vt irw ^Mm ^mi 
(JTffkf: lad) ^TOm fiiff am fP Vjrff ^ mfm mnmmvf'iT 


^fvTff mfiim, mtq <){> ftmi m mrm frmn< if T<m viwi 
? I 

2. TO iinq vr mvm— 

TO ytm vr TOiv ^mi 1 (juffm. i^mwR) TiWrom 

mi TO vfm I mt ferf mem ir mN to mfir i 

vt mrf iv >Trir4 mrorif v mim mt^ it fmwr i 
TORt VTSEfT i I 

jTOf 

(Mm 5 ^firo) 

;ffr»rw mw 3i*R TOi Brftv 

mrm 1 

^ »ik *m i WTO ir «mm i^w 

1. flispTO vnTmv-"iHTOR Vr iTvv m^t mM ^ 1 
(jr<flv : m*) 

3fm mkx qm TO vr <awm Mfv 'ti?^ nv iRT i 
5t I 

2 . mrTOm vr i^w—miTOm vr ^ affirm mta;^ ^tmi 1 
(mrftv : m^) 

vjMr TftTT qir V? mTORT tf M% iifitv in# mv 
ifkTipift I 

3. mimkr vr qvv — vr t<vvt;imiiitmi 1 
(arftv : Hz) 

vi%v Mkrtr it vT^fm ftrmit rmf s 

i^v y%»3 I 

I 

1 Hz=-—— 

Is 

4. ikfR 4 m VT t[=pv—ititm im ^ tpr^r srfif 4%,$ 

IMm ijtmT 1 

(!T^v : rad/s) 

mffi fvmf itif TO 5 vr, it Iwf Mr to 
i^m ^ ?t, itmlm mm it ifwmrrmm; mkmmm m ftro vr 
M m mv ^Mm mv ^<ft i t 

s. itmk ?T<m vr tjw—iWk wmm vr i^wmftr mi 

#%Tt ^Mr ^ I 

(mitv ;iad/s^) 

irk mii ^mraz fvvfl ^mt mig vr, it fvrft M« 

^(t TO ff, vtiRvw I it rtvvmnmv ij«jv mftr- 

mpT TO ftTO vtM mr^t to mk miR rjvtfMr wv 'jMtli 

6. mti ik tm vr trw—mfm mk im vr r^w itiR mftr 
ftiro jfjrr 1 

(rnitv ; m/s mr ms-^) 

ikt srfti miat fvmt mMR irm vr 4m (mftr) ( it 
mwirrwv fT«Rit i tTO^i v\ kn mr?t i n?mi^ Hv tiro *f (^v 
itTO mwtft £ I 
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w trfw: ««i*TrT 


Ji 


4 :- 


1. Wfv *r f'f ''(w 3fn if’f iiffw «fii« ?i*ri 1 


j. 'Trrar »t -niw wt nw "jjh (i^n t 


(sraftv : m/s* fT ms-“) 


(!T^ . N) 


'nffiw «fteT irfif ft;# 'rRnn-r ^r-i ^:t | »ft 

cc^vnTHif ^ >rftmH Jr fw 'Rftr? istt^ q^^nw r?*? 
tr Jrfw ^ qr qfir sariWt It i 


«i;5pr Mi( »rPRT !{ qft i^q> fti’fjrrm ^ ¥f i^q; rfirr: sfir 
m rancor 1 1 1N=»1 kg. Ira/s* 


«. anaftr qn q^isf'ir niqf^ qi ^qq- ‘'q'T 

<mr ii»r t^qv i^ti? ft qrqT rrr^fwqsr) (jtqT i 

(srfrq. ; s~^) 

qi’ qft'flTffqr irftftrw qfV 

w4qW i 'qfr qq< Jr qqr qrqqrq: ^«.r qrrrfr 11 

fjm; 1—^»T qqtqt q:t, ftft qftwrr’ qr^r arror 

11 

ftorq; 2 —"srft firirs Tftwq" qw in wV jnftn fq;»n 

WI TOfl-f I I 

0 . rnft rrWT «: qrqr—rrrft nfwr qn qvq: arrsq rng 
qm qq? ifinr : 

(nrftV : m""^) 

•frrc^tw wq rrqr qirsrjjf fWiTw qfr wyqfV qfy q? «'» 

aft w?if qfrftarr n qqrafrac % rmTq i(Tvy 

^ I 

10. WqrTDf 7*1% qft ^fi«rft^TqT nT 7^191 'Tltll Wt 

|fefr«r<a7 q>T qw '."t rfi^ w qqriftTt i 
(pfrv . m“*) 

iftsx wrff atar qqr ^ jnrm q*f?T qft ^fssrfrwTqT ^ 
firwt qfnRT qwiqr >& q-fisinr Jr qqrjftri: 

feTq; 1 —qqrqr vt ''nfn ift^r" qr "frerv:” ift qrjr 
^THI 51 

fstT«i: 2 —rfiiET «rro Tear qqr aiqq m —'• qrftqr «f$!i 
9f«n qrr wp t rr^q ^ iji-nqi'TOr qrr «frrH t i 
af?af feqrir •■jvt q^q: aq srqpr wqr >nT t rr? Trtfsqcr 
T^n tqr qqr rfvrr Jt rwr S' 7r ^feqtwr it i 

TTrq 2 

(rtftffft Jr ^rwra >^rqfr qqiqr 

1 . sfrq t'fat vriqq tt qw—qr t^at wqw 

vt qqrqr aftr rfW IV'fiTrrT ^rrr i 

(jTtftqr : kg/m* *fT kgm~®) 

sift fqftv Iwh'nTT ftr^fr wtq >pr ww f 

ftrtm fpr qv ftqritsTTq ^ ^ Tftqjar qq? f^ftqr ifrcr fr i 

2 . arfam wt q'CT—irr^am qrr PrMtqiq qft »(qj;fVip 

I 

(q-fftr . kg/m* rrr kgm‘“*) 

ftafrqrp itft tf'm ^ aft 7T«smT 

lift fttft fitq qq qqr^ ftRaq iTFiTiT q» qrjflw jf^rijt ^ 

» a *IHH ftMtHTK ?f I 


4. sTsr ar^ rt qrqr—«r*T Jr arrrjsq trftw rr qw ftrr, 

»^5rq tftrrr i 

(snftv : N.n) 

ifftT ^137 ft^ft t=!j;5r Jr o.^c «ji9r frftq jr^cr '3Nar 
^<r i afr 77 ftrirr rt ftr^'p’ qrd «fr< 9^7 qft- 
vm^K T^r It, Jr ar«(T7 qpqirr qft r qr 'HT'f irT ^ijr 
ti 

IN.m-m'.kg.S'® 

■ *iM Jr wiij>ij q.r qw ar^sr ( .f ) % wq ir rr^r 
ftiVT qrqrTr fqtft; qf N.M it I 

s qqrq p'T qqiqr—qqrr 'pr rtm qtrqw ^t^rT 1 
(strftv : Pa) 

qrefTT <JTff $ ifl qqt q4 tVst: art ^qrrar Ton qq; 
rTpr Jr 77 i^wqssT TT qt! wfw imr Jr i 

IN 

I Pa---—"— m IN.ra’* 

m* 

6 77rT-?rm«T TT qw -~^!w trfw ^at qw ^irr ‘ttwirt 
^ tnr I 

(sreftPi ; MPa rn MN/m®) 

5pT7-flTJrnf q? tniftq srw t ft^t 7^1917 % ?nin'7 

»(rf7 qq stpH ftq uTrt it ftnm writ Sr, ^ 

473 Jr ifT sJ'ffrpT Ji 7F ftq 7;% 7< 71*7 Cl^fT i I 

7 (fftip iHTpq: tpi iT^n—ifftfr >71107: W qinr 
^9T sftrrr I (wqr pa,.) 

77 * 7:7 ^Jr’Tir ftrjft qcsT qr nR-,!: vqr^tff | ftwJr 
qqt TTf 7t3^ Tit 7771’ WT^ q'!, q?’’; T irftrftfiT qpr'q^rq 
qft qfftq 97% TcTtr TiTTt TT^Ui ?> 7RK17I7, '7Tt Tit 
oftqqriftTr 4ft VT ft 77it qjfr 7130 7ft irJia'*' <f 47 

7ir-< ft I 

IPj.lm 

lP,i.s=-:— 

Ira/s 

fi ^iftqr Tirr7-rT trr qpT— 7 ft ^57ft7 47177 : rt 

trqrq; 77 qtt^ 7ft iTJru |T7f I 
fsnftw ; ma/s of m*.s-^) 

74 ' 7Rf7 7ft irjraq %9fr tjit jrq »^frTn 47171 : ft 

ftinrt riftTi qqrrnr qqr 7 If>: 7 irJmr ft qrqq 7ri Tijfw 

iftlT qq: ftrsfl 777 ft I 

Im 1 P a. U 

Is ~ 1 kg/iir 
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9 'mrt f:r Tn:f—vr w «tfir «f>iT 


mi^T i^tirr i 

^jr4i-«ir : N/ra) 

JTff jftST ^zP! ^ »T?i^ t fg;sir sri^'r 3 to 

?riij, TT Tj^ ?r g^Tfr S|, oi't 

Tt ^ fTFT?i firfT I, q'n ^ i 

lu. -ar^rr % it:r 4 , SKsrf Tf^nnr ^ 7 f -j^c^rr ^ sojt 

Tw Tf^TiT it;: ^"T ^t'Tf I ' 


[Part TI—Sbc. 3(j)l 

>«? w:r 33 =iw -.=rjr=i;r 4 iz^ 

(jiffH. J/k.g. K) 

»IfT bUt fifwt^riT ftnfrm ^ ir^tR rt i%- 

^ ^ qir nmrftw niWR 'n: 

i^<r ^ JiTRT ^r RFfi s> TT^g w qaRr it 

vVf Mg^’nrrrfji ■it'MH ^ i 

, 1 - ^r BTfCTT tT=ri:— -nTr ^pffTr vr jtPt 

^t'Tf I 

(stai'K SfK.) 


(TTfftJii . J) 

^'7 'TTf '7‘‘!^'T iST^T finr 47? | 5ft Hi^mft*! fip^ 

TT 44 TA fCTf if gK Rrr^ Tf 44 44I4T ^ I 

H"-lN.lm 

u 7TF^=r, tftr -jifTif^Tr^ TiT gv'f?—wp(w, 

7 f ;44 7 ft’; TftrrfiTTf^ W gsur: Trc gYnt i 

(TT^fv ; W) 

4m "Ft ’f^iV T^fir Jf 1^# >t tjjt »rinn 

gTI’F'TtfW S 4 ft Tf^RiT jfRff ^ I 

1W= IJ/Is 

u Tira-T-T 44IIIE "sr vjfinfT 

jT'rarr ffffT fr4’^ ifPTr i 

(rrffTt . raVs m®,s“i) 

if^'SnT tftst 'jpr 'fi? g 77 KTi?jrw 

4rl Frt Jt 71^4 4,T1 ft ft^m if '7T,r57 UPTTI I 

13 44f4 'fir iT«r.—T5!i4i‘.fi 4»r4 4i 'T'4F srfft 

ftitr®* fiTTHtm ?t4T I 

(uu't'T? . Vg/3 or kg,s—') 

fh-TITT(T ftl ;"4 4 ^ 7 ir 4 T 4 i ■sfT g-T WfrfTTJT % tfifT- 
iptr^Rf! 441^ ft frt srt 4^^^T^■r 4i:'4! if Prrlft^rW 

h < 

ij firfiri 57 r 7 'r 4 frfw ii 4 =r vr 

47jft7: ftfsK fvftfiiriT w'f'Tf I 

(7114 : 'll’/kg. ) 

4>{f4it ftT; 711 f-rfr'niT Ftiiff ^ftf unTfi ft'w vr fftPro 
t!p 714 it fftt'TFr 7f«Tn giT ft’irr iftt 715,4 ^ fWr- 

irrff s') ' 


4 PT .1 


«I4 WwT ftmf 7nri4 47g 4 '; grarr trrFw (t, fiirTift 
* 54 : 4W1 i?5irr ift muT tnrw vt itt 

%fft 44 ITC 4^1 M $ 1 

4 frfftTT gmrr^rfkrr nr crimr—fftfw ^Kir’-Tifrir 4 t 

1 T 4 W 154 sift ftmtirm ^>if I 

(7»ft4 ■ .r/kg. K) 

554 7tft ftrsftm %fi^«T %R 44f4 4755 Ftiitt Fy,4 g"r 
ftrTTtJTTn t, 4 ft Wftm -jiirmifTn It, firrft ttf 44 % ^-rr- 
«n; 4'4T 4ftf ITT^T 44^ 3741 ircTIl TTITW t^lT %ffesrft 7W 
4fT ?7ft t 1 

5 “fir 'PliTi' Tit 554 Rftt ffUTtUfR 

)|>lT I 

(irftftK J/kg.) 

«j4 Jrfft frit qn fuftrjTJT ^1 'wi’t im gi; 

574741 ft ft ifwfiT ft 44741*17 % 414414 T<, 4741 

fjTI'Ft 4ft IliJT 4141 # I 

6. fftfw 414f 14 (t1HT--IftftT7S mf 1171 114717, «I4 irfft 

ft77fWl4 ?ft4T I 

1114 Ttfft f<K4t4r4 iTii fiifttiri nr 4411 irg irf ifift 

» 4 f 471 47 ^ft ? ftiTift 447 Tpr If/ nfiPiir 3.4? ijrfi 4 1 


1 41741 ^RHIT m gill ?—.304 414474 171 g4717, 4TB 

4 ffr ftW i 7 fw 4 im \ 


(714147 :W/rn,K) 


4 Ti sFt ftVt 7 infill i'. 4 t iftiH 44^ 471 3*54 >?i(Tiir;n 

4*iqT4fft47 414414 UTI lift 41 iT4(^!r7 THTlftf, fftlft 
ft RvftH 471 *^ 7 T 7(41 4 'f ftU’F ^ Tfti, ^1 1(17 4^37 4 , jA 4 C 
([, % >fr4 ten Tie 471 fftnniT 45444 774*4 tCfit !t 1 


lW/(m.K) 


lW/m“ 

1 K/'lm' 


,■'-41 ft ftftfcll 7itT74»4 g»- 4 ; 

1 47^141 fti I(4ri7 —411 g!fl47 71577 5 rfi infm ijini I 
(sftW • J/K) 

3571 Slfl ftlS'll irmi "ift 17,41 ^74 47 Tnf* 41*4 ¥1 454 
iT?Tft 4 lftr latl ¥ 15 *^ 1*41 ft ^ 471 47^ ^1 I 4tft 1(17 ff*44 
ft. fp-'i* eilT 71(447 414414 TH ^111 ft, 4? illk 4jfl 

ft tiftvi ''4757¥47[I'4 iFki'fl 4 5t I 

■• tfti'i'f'ir 4 '-rt 4 r ¥i '(Fff—ftrFft«J g'jfir -fi 154 

4 r<Tf 4 T»ttJT 4 I 


8 iTlrf ^TTfl ¥r 44717—-3741 4474 ¥1 ITF^ 454 iTlft ¥5- 
fft¥ fttTi; ftfini 

f'nft¥ • Jjm?) 

754 5tfft ¥5fft41 ftim* fii'ftf g¥ ¥5f4¥ Rftii: 'ffwin 41 w 
44(4 1154 ¥f 4af4 ¥1 Hit 44*4 i PT‘H11 r4lft<4 315lf g¥ 

954 ft! 1 

'J uni % 1^444 44'* T'l 1(¥F—414 ¥ <tW-r4 H474 ¥I 
glRl, 413 4f4 44 ft''34 ffl'H I 

(sffri* W/iu*) 
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•fTn.--! »T Tnnw 
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^TI 5rpT«r-f jfyiT, tirip frf jfrTT ^ ^ ft 

vsjrr ifTTJT ST'T’-T ijt<tr 3fr Jift *»tt 

qn fWrTor ^ i 


TT srrn 5 t^ 5, Jtiffii: 'us^Tr: fi:*ft 
^ ariTT rr i 


(ft” % )M«r If iCflf 

1. pTi^^ ^ jTrsrr ■Jq;fT ^r# ^r rnrfT„ft^ ^ iftw 
-’(li Tjr ava ifc'tr i 

(^r?rtr : C) 

Tffi? pf,3{fT ^5 m^rr ^ ^fr 'ipfl <iff smi ittt 

TO XfifwT if % Tfrit «rrn; I 

IC-IA. Is 

? ^C!T *fnf XTT'^ rr rr’f'T—"TT^ tTfri-l ^ 

STPt TJjfiR: XT's’' Rf'Tr I 

(xnftq7 :C/m®) 

srFi xr'rsT Ft7»ff ijirrft T«r'7 Jfr TTPr ft ?l>Tr 

^r«f tn-xr ^ 'sft wjpt m at xfts ftr^r 

^Kif ^5Tm g'r I 

3. fxf^TT ‘S5t4'T H'Tr'T fT '^‘fTT !nc<T fT 

WJTW srPr T'f xflTT. f[>rr i 
(!TFfh; ’C/m*) 

Tr7 ^rrtrffT’- tt fT-rt tsTT^ sTfrcV ^ sff H!T»=r 
^1 TiSr xfTr'TrfST ffTTf-r ff c?ref stfi inf »rtsT 

(??r *f, T'TriT ^ tcwt: Priji -xrrsf ?r iti^ftr^r Tfrjff jf i 

4. fV^ ?5Tr^, Pta^ PW^T TODff fTTTJ TO4T—. 

pT^?T'T-((xf, f«T^?TfxT4ir, PT4[mmf IT^STt (IW ^VlT I 

(Jpfw ;V) 

th^, i^-p Txwfrqr % 5^'Tftxr^ff ffftr ^ jrrfr «rrt ftpro jtit 
% TO fip? ?r ^TPC fTP^‘% "ffxf iff pTflTiv.n ^ ^ srrir |, fv 
<5T ftfjwf % xfTfl vrpifff STir (ftT 'TFS iff uTrjt; tfr i 


J. fT^?T fffiT 'ffffffTf Tf TTT;p.^fTfft 'fff’Tr ff TOV 
«ftw jrffT XTfST iffxTr I 

(!TTr,T V/m) 

tftije 5 rr-T<frsK r>i^^ ^fi w? ffr«ir trg *f TO 

^m<T Pr«i?T xinf tt: Pt; ?ifrT fr ttt a^q-f^ fSitT i 

IV IN 
IM"' 1 C 

e. aPrtfsr srr TOTf—^fff.srfTTw ffrr TOf rfnr 5 >it i 
(ST fw ;n) 

feTff ■qiw'ff (•P'WfST) iff 5t fircxff iff ^ i<^?T 
*fiiT ifTtT «w ^ fqfffff % v>T TO ^ % ftTflinffin qx to 


7. qPT'ff'jq 'ffT TO^—^Wiff^q qrr TOff ’ 

{JT^ft>ff ; S) 

tftfpTt fWV ■qrffTT xiTi q7TO?q t P^TTTif qfxxttf ’ff sftn 
1 

1 

1 s=in 7 -'"— 

n 

8 . «lfX»T <ffT TO^—Hlf’W ffl tot • 

(TOfffi' F ) 

ifJxT fttiff ’fqq^f qrrq'fff ^ q'r-q vi q? wrrxqr f'ffqq to 

ffT*q fq^q qfFJf qrx'ff TO 'sqq to? to Ptwtos- tjww 

1C 


9. flr^;TOff>ffTn to tot—to tot irff 

xftro ?tTO I 

fqifTO: F/m) 

'fixTsfrff Tfsqq ffft fq^4fr«TffT wf TO ’frex 

qr'ff ?1 Tr'rrrr’q’' Tr srf^r qxf xTfTO q< to ^r* 
ifr TOfroi ^ ^ I 

10 . SxTW TT i^TOff—arortff >ffT i^^qr ^flrff {ffin i 

(jTTfr; II ) 

^T> fTOift TO qftqq qrr q? ^rroq IfTrqJf to 

sfftj ?rtr 4 i tf Pr^Tr srtT % ix? wmqq; 5 fq V qq'Tw fr to 
WtT’S TO TOTO TOT ITO ffpTT ff I 

IV. IS 

IH^- 

lA 

11. ^TO«ff<TCT TO (^VT-.-’l'Wr-’PlfrTOrT TO tot ^ qfq 
xftTX ^'Pn I 

(TOffT. H/m ) 

iffrff qfw TOst fTq> tip# ^ ^'TOfwq ^ -.-ft to 
qff xftST T? il'Tffq tOT TTf'FTx T TO TO^ tItTO 

% Ftti f^TTrrff ttitoI iiTr qtsx Tff 5r xfVx aft TO ^'1 
TO ^TOW i I 

12. TTOW ofrx ^Tftq ^XTOf qTTfq €t IffTO— 

^[TTOTffq TffrW iftX TOfTftq trifffq TO TTSW TTOC »frqr I 

(srttr; Wb) 

iftt q^ ^»qqftq qqw ^ art to qrq qfx'rq if 
TO qi^ ^ TO < 1 ^ TOttoito to qx qsr qrx qsq to 
qrx fw TOTl ift Tq^f TO tt Pl^q qr^ qsr ?qr tix i 
IWb-lV.lS 
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13 . SIR ^si%j iPX XJ ^— 

■^fl^ &T»r 3fr< TTc^ ?T itJTT I 

(sTcTTP: T ) 

ScT^f ^ ax'!! I xt Rter ^ 

'n: ¥'T % fsTiTfEiii sff^ 'r<, h?t| ^Rrar- 

gtr § 5 T <i:j fr= 5 W xTcTT | i 

IWb 

IT-- 

Im® 

14 . ^ cm«^ ¥1 

(sia^; Am sn A.m-*) 

i^f5sm trfvT’fy?^ ^ ^fpT«# |, %??)■ iflramr 

f»i5ni5X Tfifsr ft, % «rT orfitwr 

Kifw sffV srm ^ *r f-^ft | srTr 5I*^ % 

^ ST^cr af'Trq xsTT sTHf I ^ »ftwpm: ^r^irw 

=PT it^r I six ar^f m ^ srar sV ^ 1 1 

15. Hn4 ssmr w —srrr s:i^ vi i^f«m r% «to 
» fVE^ friTT 1 

(sft^; Am* ) 

irf*TJR 5 rf?r prf fsRrIr ^isTOt *r wrrr «nRs|, 

3{if tpi ^T^nr^fi 9KT S’! % ?r»i5P*r *npRi ^ 

^j^sTPTOri ^ «<si*wx ^T Jr, aixr % s'*si? ®, 

srxif^ fl^ I 1 

STir 5 

f^ ’jsr^rr afk sm ?r 

1 . fsipiTOT ^ —f^[^«r rftwr w cr^, ^ 

sjflf ?€JtffS!T ^En 1 

(sRft^: W/sr ) 

arts srfit sf^i^rCTA ftist # i^^phnr ^?rm | 

5 ? fCt^aSS^ ^ StT ^"T T< '^ 1 % if TO 

fipplrc»T <r«i^ ap^ |1 I 

2. fwxftrc! ^ SH ipr q:w irfs 

m stter: ^rrr 

(sctTp: Wm* ) 

TO 9fer>T si2x qT TO % 'f5TO TOr 

i, aft tr^r ar^T sftt TOl SfJf cf'PWW^ frofasr ww, 

fit# I, qx ^ il^r I I 

[laqr (i) 

3. fiqfixar ipr^--%frx!r qrrcrqrf, # ^ftlx 

iftarr 1 ^ 

(^>p: W/m*.sr) 

TO !# # jfiHt # «fRr qrt MVt»r | ^ fi# 

awPra # srfir # sTix^ *r sfir to fariftwi 

i# 11 


4. sqtfcfifjmr q:Twq?' 5 -~siftfir#crT qrrsrfir# 
ifrex ^»ri i 

(sRfhr: cd/ra*) 

S'ft # af\xx f#t qqr # after: qft wai?tte ara? tt 
fcaft itir «ft^ €i srxaTOrrr: ajftr=T#gT | fir#t x4tRnk prTOr 
x?r «ft?r If sr^xTO'x ?‘t Jf iit i 

5. ajfrfqjfjf <Rr^TT qrr —?^raAi- qtr qapqj 

ftarr ! 

(srfrqr: !m ) 

g# ar? 5tftllw!? q'^T'RT | xt r€tl:fxte % ^ sx x}«t 

Jf %at«n aifif^sfirfrr a# to fsa|^ % ^rofira ^fet 11 

llm^ led. Isr 

6. SJ^t% TOar tT TOS ?T laTO?, WTO 

?1an ! 

(s#qi: lx )’ 

WTO qw arr?r srftro -toto itxi sr^tro | wt 

TO aftex wwror «Pt to? qx to# firafm ^ i 

llm 

1 x=-- 

lm» 

4 

TO 6 

TOamfl fWixn It tos «s?qw 

1. WpPTOI (y#t WfqiTOT) apt I^__;ttf^jf 5 rr 

#par «ftw) TO tjTOP t%x5r ifrr i 

(steftw: Bq ) 

t%TO fTOff yvaft wf# «frfr wt #t #WTO I, ^XC<p H%«5f 

if qfap TORTTO aft TP TOTOT ^ TOcft 11 

(lBq=l/ls) 

2 . TOiifttro a|TOJ TO qrop—wTOfffqrr rjaxw to S 

litan aft qii S|W fi#TO ^ TO§TO itaiT I 

(sr^; Gy ) 

w froft trp feflro a^t q?5 % TOTO ^ arf w TOflft a 
t^xwt ^'t I fw# TOWTOxt fiwtew atxr i^p ifw ^ wlro 
WTOfter a^ Wirft I, f#tTeT qiWTO TOTO fTOX | I 
(lGy« 13 /lkg) 

WIiT 7 

## TOITO #a: toI# wife# % TOTOt *f?TO t?TOF 

1. TOrw q-> anro # to ttw—TO r^#’TOi # 
wiaror TO a^TOP afi^ sfe q^qf aftex gfarr i 

( 5 #qr: mol/m*) 

#W sffe q^TOJ fTOft ton #W # TOTOT I fiw# fW 
wrarro qw q#r^ affex ft affe fit# qrot to tp wfir f#TO 
ft t 

2. aft5ftef it# TO TP^—^ TO TPW TOT 5!fe wtW 

ftan : - 


(TOfiqr: J/moI) 



"iTO w OTTt: <raTvrrT 
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[to II--1PIT 3(1)] 


nflr :ttw, Pfnf)' »ft»T rrftfrjrt^ ^ j^)i!)Vr wirf 

J. tfitfW ^ c;tt—T rt^^T i?tT 

sftT ir)tr ffttrt i 

(n^fw: J/mol.K) 

5lf^ »fhT fwV ^"V TJlfT Tt 

’JRfpfV $ ftwJf jfH' TT 'f?tT4 IPF %fw ^ ai T^i i w wmR 

'TT ^ Tmn: 3 ?!iTr # wrar rm | its ?w w 

aW 'rtjtwKih TfV aJ*T ^ gm (fn 

4. »iW)iT w!*fr wmf «CT t^—>j)»fl7f «ij»n srwji arr 
fi^FT afir »Tt4T ^»rr i 

(wftv; J/mol.K) 

ipr fffir lAw WN't »iW *Tm^r<rft^ afV ^ 
smar I ^ *f ^rrirt ^ awr »rRrt m«i- 

•rf?Tv amw if aff ^ an^n 1 1 

•ff’TfV 

(fifT<T 6 ^ftttr) 

SI c|TiK>iiaff ^ JtiJT, afonir afVc 

a>Tfaf SI % OTatiT % %5ta 

1. SI % miT, afcm^a tfh Hrfrr—'i+fnaai'f 

^nr, Tt% 'TfVitT’a «fk srafar ^ (fW afr I if ftm; ? i 

wiraf) I 

% JTTTr, ^ afiorra: affr infh: 


I 2 3 


ar< 'tr 

<f3r<a»^ air alxam 

<ffT SRffif 

exa 

10” 

E 


W^ 

P 

tftra 

10’“ 

T 

giga 

10» 

G 

mega 

10* 

M 

kilo 

10» 

k 

liccia 

10® 

h 

<leca 

10’ 

da 

dccj 

lO-i 

d 

centi 

10-* 

c 

milli 

10^ 

in 

micro 

10-® 

/' 

nano 

10'» 

11 

p;co 

10“’® 

P 

femto 

10-’’ 

F 

a^to 

10->8 

a 



an w ^ f^*iiT wir <{ 4 Hiaa('c’ 

^Tnir ir 'em’ ^ t aff fa; aar tjanr jpffat 1 1 <i» 

wrniar 3 f»T an nTtn arT 

2905 GI/88*-'’ 


’wrar 1 1 ^ Harrt qat war qaw wafi *kg’ 
% am fiTJTPTr aiT aawi H 'atarrt»m 'fiatar 3 ftnj'ai’f 

ri: kg 5tfa cm“ if «Tam ;d%a aron if i 

fcg/cm*- „104kg/ja® 

vft g/cm® »» 1000 kg/m^ 

2 % flT’T ♦% ftr^ — 

(^) 3r?fhf ^ ^ ^ 

7 «?T?r fkm ?rrn? \ 

(^) ^ l^»?TT % ^ ^ ^ * 

(n) % Jrfhr t(w ^ ^ sr^fHr ^ ^ 

TT^Tirr TT'^TT, f^?ir ?? jptrr f^Rnrr 

^ ’T^r tri^ iT*ftT ^r fft l{% 

5j^fi TTifthft f^?Tf ^ i 

5T?fti?' inr ^ I 

3- ^ ^ iit-“ ^wTf ^ ^Rnff 

If f-r^ SI Tf ^fpPFiff^ fip'^ «rtx 

10 aiV ?T jpfW e^in 1 

4* 'Brr?itv—^«Ri <Tr?rt^: 

If? ^^T^riTTTT v<?ii ^ fir ijof^ m jjonr % nar 

ITTT ^rfWTTT firiTf w 11 

^«rt?f 1 cm 10-* m firm ft cm® — 10—®m®ift?: 

1 cm—^ 

5 . c^TTF fsrr^—fWt ^fyra % ’pw 

^ It ^ ^ 'm ^nfW finn ’^^enr, 

m/m ^ WTfli tt nm (nanometre) fHf 

6 * ff«irrm*T ^ »n*r yhnw ^ sRrV*T—^ 
^ jt; fir lainTFT ^ ^ ^rrair ^ OT<r ^f 

ftj ^ ’iw ^ 

^ xmnr i 

^tn: 

f^TJfnrrTT (mg) firM irrt^ (/<kg) 

»T fMf 

7 - ( 1 ) ^ ^»!T-— 

(i! 7 ) (»J^) cr^ w\t ^ ^ 

^ qf« ^ ^ ipf^ Pfth % w^ct «PT »m>T fifin 
^nn 

(«) f2T^PT ^ ^ I 

(a) ^ ^ ^ ipr^TT finn yr 

(a) fin^ «Tfi?rr«r ^rOwfw ^ yt »Wt !7 wf 

^ '3ffi<^ sftr «rp nfflTT <nsnff % ftt^t Jnt*r 

0tST I 
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(a) «fTF ^iTw^ Bftv ^ *ri!T^f (wnn 

if Pftj «rTT^^ ftw '»mt 5 »i»t w 

»n>T % TiTt"i PiTr n^T ?> T^r sf?ni mr?- nfi 
(■SifriT) s>Tr I 

m = iftr^ 

S =B 

A == nm’" 

Wb = 9 Tt 

S ^rm^f "PT ^ - ( 1) 3W '*Wf TTTITV Tf 51 

irflTTr msTifr ^ BT’ct ^'f ansft I hv irBriT TtOro'* 
fWrr ^Rnff if if PFvff tv ^ fvjn irr ^ , 

ra.N, N.ro, Nm 

(a) wri m ifTT ^ <tt«v ^ sHVv vr grofir 
fPTJ? vf yhrf^v ^ infrv w’rvq’ jff firt wit tt v^if 
Orfra ifTvm’ft »T9;ft i 
fim’ 

"»3;5R' tffrr’' TVT % mN Mf— wit 

^ ^ tvif ^ ftpT Pwp- Nin in ra.N Pwi 

vFTin I 

9 t(vvi vt Omnri ”(i) "W Tw ^ wr 
TV Tw vf it fPrf^’i: VI* ifr vtiSf fr rff mn 5ft Pw- 
fVrflffii -ftpriff if it TV if gn5fw5 f<rrT WTirr 

m/* 5t m sfti' 5-'* ijww ^ ms"-* fHwr i 

( 2 ) Writ 3T5ftnt vT* % ftftr p mr vr -aniftiT 

n(ff ftnrt t^Tipfi 1 

r«tn 

kraph 5 Pwvf km/l) Tt fan.h'’* Mf i 

(3) frnf wf Wi if Tit tfifWT <fif TV «(fipi S TV it 
nfav v t faw (<*flvfftv Jttftv) #'wirrT vitrii* 
•Jtv 3 v fv TffrwTT vf ttttir V Ptt vfcpr ^ w^t- 
fW ftnr n" tft I 

trsPr 

m/s* m JmS 

tv*^ m/s/s T Pw 1 

( 4 ) irfe^n i^r fwptiff ^ '■rm trr Vrwvt 

VT TTifpr fen Vitkin \ 

I 

phi 

m.ka(h‘> A) 51 ra.kg.s-'*A-’ ftjt^ t 

fe^ m,kg/s®/A n PrS 

,10 nftvrnf rt wfTajfw—>{ i) - 35 ^ pfv, pv 4(Vt-?i- 
pv Wnir fvtft TVT VT irPTwtvf fv5f srptT tft ^ ftfit & 
^ uffttif fv vnrr Tim^ ifr? 0 1 sfe 1000 ^ 
nfftvm ^ I 

ptfl 

1.2x 10*N vt 12 KN fem ttTiiT ^ 1 

0,002 94m vr 3.94 mm Pwr m ww p -1 

1 401 Pa vr 1.401 kpa Pwr sri iVTft P, 

. 2.1 / 1 f>—®s v> 31ns Ptm vi nviii ^ 1 


( 2 ) innn nf^rav 5711 ^ 5^ vniif % fet m ft*' 

fT if ^ vfT t? fe»TT vT?r »m fnft »pff 

* Pit TV ifr vt snfw fwr vtunr v* fr 
^ Tferfvv ^01%- 1000 «n vfe it vrp 
% ijt vff T iff I 

(3) irtfltv ^TffPnr& ^ if tT*rf--^rf wftiwjw 
VI* * jrffi(5tT * ffe, fefnffKT vt nviit fen 

^tTiTT I 

11 . 4*wt«ff ^ irPtsTfer — ( 1 ) 51* 3fn: 515 ^irns^f 
vf 5TV1T TfeiaiV tV TfPtvffef vn* * HT fefr tfet 
V P 3TV TT W if "Jtv VT^ * fliT fp (■?[^) 

vt iniVr fen 'stmir 1 

pta: 

3311468 023 82 feJ »(fe 3 2,1 1,469.02383 
Tt 3,311,4fi^033.82 <T fe^ 

4Wt tTTt^ 

iPm 'I Hfer) 

i^n, nffTip 57 *5PTw Tvvr v nt? riffn fp anif * fttt> 
t’W 

1 fnrr ( i) % P=r'' Tr?r?n’i 

P r fttfefe n qirfu -- 

(i) fenr ifr 60 ^ TTin- fTtr (jrffv min); 

(li) sfCT 5ff 3600 ifer- 57 60 fenJ ir *51 

(*rffv h) %frr 

(iii) ftif v> 96,000 nr 34 v'? «r ^nn 
(inffe d' 

(3) irnT^, nw 5 T vif nv v^itt m ffiftpinT v^jtt * 
*rpr< ^ I 

1 trmn v\n v mjann tvt— unn"’ vW % ffe injjm 
Tvv f-TTnfefenr wnPt; ■— 

(i) feff ^ ir 190 iifen (atffv ’f % ftnrr ifnft i 

(ii) feti iff 7 : lofloo ^’Trn 51 ( leo") 

(ihfrr ir pni; jfer 

(ill) ir%7^ Tfr Jt 6490011 tfm nr I .go}’ 

(ntffr ” * imvT ifini) 1 

j wmnr »t trpm ov*— 1 1 ) vt mpm tvv 

nfZ’’ (SFiffe: 1} ^iTT I *ft?T "fTfer ^TTr 57 pt 

imriftin 1 

il — idm*M in-i 111' 

(z) nmrr vrtff v ffe nfe vi TTife trtft fen 
■ntTra I 

4 jTMniM rr npw nniv (1) yerntn tt in^nrn nrav 

rr (ntffV t) et tv fenfr trrn 4 vtwt t nr 1 

(3) sn V nrn vnn nmu n fefrfstr rj^fcrniv nsin 

vEif” 'ife'’ tffr ’'fe" VT rfenfet an n^*n 1 







ti|WFr ll—W’Jl 3(iJ] 

>irT^f *ri,q^ 

(f)nw i 
>ITT vk ^ 

] frftw <rT itryt—feit sm »rtiPT irf«w ir 

finwr i^TT 5?W}'H artfr ijtnr (sRftr: cV) 

sftJr Pnrf^T ir c:t ^ fwrrwn; Sr »j;iyx^ qr 
tm »[py?r irPt^r 11 
1 eV™ j, b02 177 j 3 X m-”J 

2 . fWt "hotj Wfhr *bt 
Pr^w trrfVsrr TCfn^ rrttpi ftnr (Tiftr : U) 

rryrfr 

rSdfd ^ i/i2 *t»r ^ «TT!n: fhrr 1 1 

lU». 1.660 6402 XlO-*Ttg 

3. mt^v ffr ^ Miv —(i^ rjRifriT w 

tt^nr tryr «^»iWPT {{titr (sifw : AU) 

j;tV «! «ifWr<T ^ ^fipWT "R Tjg Pfrfr sniwr 
ifsnrpT % wfTiu ^rn'PK y!t ftTmt wnrrf | ftnrtft 
^TOflat 0.01 720 ? 09 S 960 iftifirT | TTT 

(fW) 96400 5 ”^fw&^TTtl 

fi«raft; —jtrrTft'i ^ fto 7 imrS^Pr ^ i?»vm*rF 

wfrr ^ UA, rpr^ 5 AU «k 7nS>ft ^ AE 

(2) rnt^ yft :];rrSt i:r^ qn%^ jTiit {sulhr; 

pc) . 

iTtShr y? fsRT <n iinfhftt: *t am Srto« 

WT ^ VTRft 11 

1 pc 1=206 26SAU 

= 30 «S 7 X lO ”- 0 ) 

wsV ar^^aft 
(Pnnr 9 V^) 

*rwft ^ SS taftfa «iw 

1. rr^ ^ T.T —^r^ wtT fr»tpr ffyrrw sTifPi 

^ flrn TT rpw »fr«T ^rr i 

wijtft afw 1952 ^VcT- yfv ^ yvTiTT | t 

?. rppft tar ^ H<pr—*frr ftwrr mrrrr if 3 wt»r 
t: firr tv ^-r ^]z ^ I fpr 5 ijrft ^fir 

rfllT THTi: tv I 

1 vr^ift jfnT(» 62 / 360 o) 

VtR( 0.514 4 4 4 -m /5 

2. JivTO rff ?p 6 t tst vrr —(i) t^tih >ifr vT«r ^pf 
w vynr? rpa^ P>;t i 

(jpfw - A) 

VVT^v 0 . 1 tvnfiev v. vtivt Jt i 

1 A’= 0 .] =.H>-voj]j^ 


U 


4. ajjft VTV VT vvop—(1) % vM % ftrv vpv 

"tvc" ([>vt (srthr; a) 

"iprr'' 10 >friv yft '^vml ym vt w wrw ft i 
la = ldain*-=10*m« 

( 2 ) ii-ijiw % vivv t firv ?(rr(t ftvSin: ^ 

(mfMr; ha) 

100 rftvK rrtvfi «ft vr^ vt tt iSirw ft i 

I ha =* Ihm® = 10*ra* 

(3) rftvrt t ftfvPrs yhnw; vm in ftylw ^ 

VTV vnw vftt ^ I 

0. -iiftwVv mPiw bw apT rpcbp—vif9>ii\v mftffVT riffl 
4.T <tw *fpf fthrr (Jirftvr; b) 

art 100 TV aftwtvtrr: Sr vtivt vrfpnrSbr tSw ft i 

-28 

lb=10m2 

7. VW t; mV apT V'P'F—T<V Sr VTV :»V VW VIT ^tVT 
(vrftr; bar) 

vrr loo 000 VTwrrt % vrrvr rftvi i 

8. VtV6 VT^varv —VPIV TTVV'lTrT V*>F 101 325 

<nT*W ?tVT I 

mvir vryjoww vre *f|T vrr il vtTffv rnairv v^tirv 

tm VTVyr % WfOT VTtV V^ VW Tt VT^ w 

VTV ft I 

9 ajvw Sf yiTTw rvTv vT fttv —at-vpirv aftr V- 

t)&^ t wttv Sr ftrr rjvw % aprrv evTw >pt fvtv vvat tv 

jtVT I 

(vtftyr; Gal) 

tv i/ioo rfter srfv vt SrSow i ttutt: ft i 

10. "Sfipfivfiwv r^fwrv vftirvr w vw—SfrfinfiPiv 

J^hRTW UPpRIT V( vvvt ippfr fttVT I 

{mft4f;C) 

Tfi^<t fvrft Sir^tiTpR^v rit?vref vY vrrn ft P-rv>1 vfv 

VSi^ fVTVV'J vh V«VT 

3.7 X 10‘® Vf 

lc=»3.7 X 10 Bq ft i 

It. imw VTWT ^ q^rn—^^wrw wnr vi v^rr vhvv 
^btr I 

(vttir; R) 

vrjtv, wrrvTT^ fWrrv tV ^rh vwrr vtvt ft, vY 
fttvYnrv wv rv vMY wj, «^Y wr ? ftY imr Sr «rrt 
wn 2.58X10-* rw4 Sr vrw vrvrv 4 iY, wfSr 
wrw »Y wvvi vr^ ^ vfVT firv wi'S Sr i;t wv v 
r^aft t 

R =.2.58x10-* C/kg 
12. w VI qw^—tv w ipw fvrjf'rv^TT nth wr iftvr i 

(stYr; km/h) 

fvnY i ffe t vPt tir vfvnfYtT vr vy tv ft, fwrf 

iTV yfr qv«vi'flv vfv t vvtPtv fapvr vtv, vv v? ipp 

t Xip fYrvTtlsr ^ ^"Y rrv avrtfr I I 


fll^ 
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13. npT % JW>rnT w »TT*r ♦ fwinw 

■fTT ^XS ?t»TT I : c) 

♦tT ftrwtunr 'RW RTrm^ 5 1 i^wf 

iit, ^ ^ rtThtF^ spr-tR % ftrq Pptt 

»rniTr 1 


msnf 
(^nm 10 

iT?rfir T. ^ qRiT 


14. mWPT ^ WRtR ITT «IR!Rr—ffW^TR % fir#«f 

OTift»T VI qvRf fipfev ^>IT I (JRftv : q) 

fWe^ 100 ^ RTIRT i'm I Pf^ URTT, WT 

4NI441 4ftV Vni ^»I>Rn IITRfWf ift r|F TT pH ft HRi ?PT-%-T % 
fir^ ft-4n WT^in 1 

HR,iff ■ 

(r»Pi»r 10 Will) 
fwitv nnfJ iSY. m. t? 


vr jfT^T 

irflv 

PrtHRli t HTR 

( 1 ) erg 

erg 

1 Cig-lO-’J 

( 2 ) dyne 

dyn 

1 dyn-io-s N 

(3) poise 

P 

1 P>nl dyns/cm* 5 = 0 . 1 Pa.s 

(4) stokes 

St 

1 Sl — l cm*/S“ 10 -*m*/s 

(5) gauss 

OsIG 

1 Gs«10-«T 

( 6 ) Oersted 

Oe 

1 Oe — lOOO A/ni 

4 “ 

(7) maxwell 

Mx 

1 Mx = 10-» Wb 

( 8 ) stilb 

sb 

1 sb.-ilcd/cm*=. 10 * cd/m» 

(9) phot 

ph 

1 phsalO* lx 




jjw, HI qvvt 

% Pnfaift *i w 


{i) mf 


1 fi-‘imi=. J fm .= 10-^*tn 


( 2 ) SIt 

{ 3 ) fWmnT (kgf) 

(4) ♦wtfr (cal) 

(5) HnviNi Qi) 

(6) qw** (X unit) 

(7) (si)*** 

(s) iim if) 

( 9 ) y 

( 10 ) X 


101 325 

1 torrt^-Pa 

760 

1 kgf = 9.806 65 N 
1 cal=: 4.186 8 3 

1 /( = 1 EB 10 -®m 

1 i!(w^1 .002 bi10 -« nm 
Istwtl m® 
ly =» InT-lo's T 
lya.1 //g =10-* kg 

1 X=> 1 .«! ^tO-* 1 


ISHTHT 


* H? nw IT “vHWr VI t (rw i T>t <n STf 
HT*rW, HIRH, lose) I 

** iiw (Tw PsTiff ^ »rtR #s*f irfHiRVT vrk ^ 

frij PnftfW fvm imi «n 1 


*** PnSv qw ftn mRk % ftni jt^w fRWi imi if t 
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^il^fSfnF 

TtfltP TTR (ppni) 


??TlIRTTr fRjRRP 


^ TOTfT ^ Tiftr 

iW?r ^ MR'^vmdi 

JFT -UdlPrqR f^^TTfTO 

FTUTITO 

aft^ %, h/\e} 

h/lTT 

h/\e} 

trrriH ^nrqR, (hc/G)- 

Jvii_ ,Vmpc=(hG/c’)'''- 
'^'V, tp/c^hC/c^)’'^ 


UTTpcvf^ arr^ 

qf^I, h/2e 
3rrff>r-%^ 3rij<Trfr 
sfflT^zTT^ mr ^rnw^ 

h/p-=V2fji,.c/a 

!TtT eh/2m. 

1*1 ■%, pa/jel 

WHW p e/h 
?rnT ^^Itj/h/c 

^^ff=aR Tt.p.fl/k 

iVvnzTT, eh/2rnr 
Tf, P N/|til 

n, ijs/h 

I*.*! I*11 ^1 [p s/k 

nU'-zk 


W^jftltrSF fJRPTpP 
c 299 792458 

po 4ir X 10"^ 

= 12.566370614.. 

(, 1 /^<bc’ 

=8.854 187817.. 
G 6.67259(85) 

h 6.6260755(40) 

4 1356692(12) 
ft 1.054 572 66(63) 

6.5821220(20) 
mp 2l767lfM) 

fp 1.61605(10) 

tp 5.39056(34) 

f^;-r Mrinr 

<r 1.602177 33(4.9) 

e/ft 2.417988 30(72) 

<Po 2.06783461(61) 

2e/ft 4.8359767(14) 

3.874046 14(17) 
J7h 25812.8056(12) 

. #/B 9.274 01454(31) 

5.788382 63(52) 
S.399624 16(42) 
'16.686437(14) 
0.671 7099(57) 
,5.050 7866(17) 
3.15245166(28) 
7.6225914(23) 
2.54262281(77) 
3.658246(31) 


m5~* 

(Wr-fiR-) 

N 


O 

> 

i 

k> 

(f?rs"To' 

10-'“ Fm'* 

(P'lhR^) 

Z2 

CO 

1 

M 

128 

10 -“^.U 

0.60 

lO-'VVs 

0,30 

10- = ' Js 

0,60 

10-'«eVs 

0.30 

10-» kg 

64 

lu“’' m 

64 

I0""s 

64 


io-‘»c 

0.30 

10 " A J-‘ 

0.30 

10-''' Wb 

0.30 

10" HiV-‘ 

0.30 

lo-^S 

0.045 

n 

0.045 

10-114 JJ*-! 

0,34 

in-' eVT-‘ 

0,089 

10'°HiT~’ 

0.30 

m'* T”' 

0.30 

KT-' 

8.5 

107*7 .IT-’ 

0.7J4 

10 ~*cVT“' 

0,089 

MHzT-' 

0.30 

l0-“m'‘ T-‘ ■ 

0,30 

lO-'KT-* 

8.5 





THE GAZETTE OF INDIA ; EXTRAORDINARY 


[Pa&t II—Sec. 


qxrmrr 


^ HTWP f^nrafjp, ‘/jiioce^/h 
^ fJTJRmp 

ftrnf i^nral®. v'lmocaVh 

Roohc 

cV ^,;Ro«'hc few/ ' 

^PtW, o/'iTii! 00 
Itrif ^f, eV4Treoao » 2£aoAc 
. cV, £»i/[ej 


flMnUH 

^ m.cV{e} 

^^-i5;'3Tnr sTHRM 3PjqRT 
ly^’r^TT-uto 3snTR a^isra' 
iPW-T ap^TTT 
3PJWT 

H^FfR arpriTf 

fl'im (fstniTT 
JPTWJHT ^ h/m*c 
A c/l7rncrc3o=or V47rR oc 

t^rstiT o.a^ 
?R^ 3T?pT»T (87r/3)K 
arm 

srr^ 

aT^njRr, fje/fj ^-1 
f#f?R3T?st, 2(l+ac 

"’pTifnT 3i7^ apprPT 

smpf 3flP1[TI?T 

^*5351 mjiFcVle) 

TTiiM -sraimTT 
Ksrw.irpf 
J?|T 

fr, 

wyTTf-^aiT^lTT, aiFfJt, wrf^ 
/(e-h/2m*/ti-i 
WH t ?Ir^, Jl'I-^C/,') 

. i!r'3''n 3 <wtitt 

^ V ^ 


a 

7.29735308(33) 

10-* 


137.0359895(61) 



10973731.534(13) 

m*' 


3.2698419499(39) 

10*»H2 


2.179 6741(13) 

10-** J 


13.6066981(40) 

eV 

A. 

0.529177249(24) 

10“‘®m 


4.3697482(26) 

10“‘»J 


27.2113961(61) 

eV 

hj2m. 

3.63694807(33) 

10‘'*m*s~’ 

hfm. 

7.27389614(65) 

10**m*s-‘ 




9.1093897(54) 

10-®‘ kg 


5.48579903(13) 

10*® u 


0,51099906(15) 

MfV 


4.83633218(71) 

10** 

nx^fnip 

5.446170 13(11) 

10*® 

Me/m^ 

2.724 437 07(6) 

10*® 

riie/nig 

1.37093354(3) 

I0-® 

-tfm^ 

-1.75881962(53) ' 

10"Ckg*‘ 

Ai» 

6,485799 03(13) 

10*^ kg/ mol 


2.42631058(22) 

10“** n. 


3,86159323(35) 

l0-*»m 


2.81794092(38) 

10*** m 


0.665246 16(18) 

10-** m* 


m47701{31) 

j0-wjT-> 


UOOl 159 6^2 193 (10) 


1»3«.282000(37) 



1,1S9 652 193 (10) 

10-* 

if* 

2.002319304386(20) 



206.766967(30) 



658.2106881(66) 





1.8835327(11) 

10"'** kg 


0.113428913(17) 

u 


105.658389(34) 

MeV 

m^/m. 

206.768262(30) 


Ar(/j),M, 

1.131289 13(17) 

10*® kg/mol 

1*^ 

4.490-1514(15) 

10*** jt*' 

I'l^/tiB 

4.841970 97(.7]) 

10** 


8.8906981(13) 



1.1659230(84) 

10-* 

£f<i 

2.002331846(17) 



3,18331547(47) 



0.04& 

0.045 

0.0012 

0.0012 

0.60 

0.30 


0,04.5 

0.60 

0.30 

0.089 

0.088 


0.59 
0.023 
0.30 
0.15 
0.020 
0.020 ' 
0.021 

0.30 

0.023 

0.089 

0 089 

0.13 

0.37 

0.34 

1x10'* 

0,020 

0.0086 

lxl0“» 

0.16 

0.010 


0.61 

0.15 

0.32 

0,15 

0.,15 

0.33 

0.15 

0.15 

7.2 

0 0084 
0 15 
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1^5 



trip 

1.67‘262ai(l0) 

io-*n( 

0.89 

TFpffTfT litfl mpcV{e) 


1.007276470(12) 

u 

0.012 


938.27231(28) 

MeV 

0.30 


mp/m. 

1836.162701(37) 


0.020 

TJ^JR TwniTH SpyiRT 

mpfm^ 

8.8802444(13) 


0.15 

^ 3ntfT 

e/mp 

9.5788309(29) 

10^ Ckg"* 

0.30 

vi'iii'i *itWT ^®r®iR 

mphMp 

1.007276 470(12) 

10“* kg/mol 

0.012 

gVSRiPI^'TS’TTnTT^, h/mrc 


1.32141002(12) -v, 

10-‘»m 

0.089 

^c p/2tt 

^C.p 

2 10308937(19) 

10““ m 

0 089 


Mp 

1.41060761(47) 

10'»* JT'* 

0.34 


1.621032202(15) 

10"« 

O.OlO 

if TltstiT ^ 

)Up/#iN 

2.792847 386(63) 


0.023 

'#CWP>t'?ihPT . 

^itWror sjfHrrf , 2R*C, l ■ 

"% 

Ml,/t*p «»H,o 

n; 

25.689(15) 

ie-« 


'flUtwr ^TiiK sn^ 

1.410571 38(4'7) 

10-»« JT-' 

0.34 

(H)0, sph,. 250 C) 

ttplt^B 

1.520993 129(17) 

10“* 

0.011 

^^{fwrrNAw n 

2.792776642(64) 

10* T*‘ 

MHzT-' 

10* s“‘T-‘ 

0.023 

’a>dH apfnw 

an-ntf^ (H 2 O, sph., 25®C) 

“ip 

Tfp/2ir 

26 752,2128(81) 

42 577469(13) 
26751.5255(81’ 

0.30 

0,30 

0.30 



42.576375(13) 

MHtT-' 

0.30 







m„ 

1.6749286(10) 

10"*^ kg 

0.59 

f^»T?R if (mncVftf 1 


1,008664904(14) 

u 

0.014 


939,56563(28) 

Mev 

0.30 

arPTR 

Wn/m, 

1838.683662(40) 


0.02*2 

^^srjR-’jfrPT ^wRi-i 3rf¥<T 

fn„/iMp 

1.001378404(9) 


0.009 

T?jjR ipHT 

A/(n),A/„ 

1.008664 901(14) 

10 “* kg/mo) 

0.014 

^=!TJR SPTR^R ?T^ ^la^, h/m.c 

Ac n 

l'.3l9591 10(12) 

l 0 -‘* m 

0.889 

XC,^/2it 

Ac,^ 

2.100194 15(15) 

10 “*'^ m 

0.089 


#*» 

0.96623707(40) 

10“*‘ JT*‘ 

0.41 


ftp/ttB 

1.041875 63(25) 

10 “® 

0.24 


,Wn/MN 

1,913042 75(45) 


0.24 

aip^ ar^^ijR 


1,04066882(25) 

10“* 

0.24 

3TT^ snymr 


0 68497934(16) 


0 24 

TvjjPT ^cfannvr 

Wl^ 

3.3435860(20) 

10"’’ kg 

0 59 


2.0l3oS32l4{24) 

u' 

0 012 

if, miC^/{e\ 

• 

1675.61339(57) 

M-V 

0 30 

S^qR 3PjqnT 

rnd/m. 

3670.483014(75) 


0,020 

5'j'jR-yT^H 5^*<H sppfR 

mj/mp 

1 999007496(6) 


0.003 

^rajR ^tIttt 3®rnR 

;\/(d),Md 

2,013553214(24) 

10 ~* kg/mol 

0.012 

■§TjJR 3fT^* 

Ua 

0.433073 75(15) 

10 -*« JT~* 

0.34 

^ ir 

t*<l/l^B 

0 466 975 41*^9(91) 

10 '® 

0.019 


#<d/PN 

Md///, 

0 857 438 230(24) 

0.466434 5460(91) 


• 0.028 

3pr^ 

10 “* 

0.019 

3?Ttpf arfTm 

Uihp 

0.3070122035(51) 


0.017 
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fsnnfwi 


fiwRn-sF 

Sa.L 

fiTTOtw 

m,.al/12m('*C) 

mucV{e| 

fTly 

f 

TfhTT 

/Va5 

*it?*rT 

A^aAc 

afl^#T f^Rmro, R/Na 

R 

^ ;c/|c| 

k/hc 

^nr ^feTTsff *1, k/hc 

*Nt ?fP« 1 W (stwf RT/p 

k 

r»273.I5 K, p«101325Pa 


NWm 

' ID 

T=^27^ 15 K, p--i00 kPa 
f^TPri^ 

(^r-r^rw PtotIrp) * + 

5/2+tn{27rmnlcTi/h*>’ ^kTi/'p^l 

V'a. 

71=1 K. po=100 kPa 
p(L=10i325 Pa 
fipTrlRF 

S.IR 

(7rVeO)kVh'c*' 

0* 

q|[7fT 2nhi- 

Cl 

hc/k 

f^qm S^nm Piwep 

Cj 

A„»x7-C3/4.965n42S. 

b 


6,0221367(56) 10®*trior* 0.6;< 

1.6606402(10) 10-*’ kg 0.59' 

931,49432(28) MeV 0.30 

96485.309(29) CmoP' 0.30 

3 99031323(36) 10-"’J s mol“' 0 089 

0.11962658(11) Jmmor* 0.089 

8.314510(70) Jmor'K-' 8.4 

1,380658(12) 10-**JK-* 8.5 

8.617385(73) lO-'eVK** 8,4 

2.083674(18) lO'OJhK-' 8.4 

69.60387(89) cn“‘K-* 8.4 

22 414 10(19) L/mol $.4 

2.68676,3(23) 10»* m** 8 5 

22 71106(19) L/mol 8 4 


-1 151693(21) IS 

-1.]6'4656{21) 18 

5 67051(19) 10 '’Wm->K-'' 34 

3.7417749(22) lO"'* W m* 0 60 

0 01438769(12) mK 8.4 

2.897756(24) lO"* m K 8 4 


3lh:snw tt *rr?*nqfRS■ ^rfTjTwr si-nrnriiTmn^fli 

•* TTtpsT nn: ^ th; TrormfiT^r ^ ^ n vj.nj) 

S”«S*+3/2R In Ar—R In(p/poh5/2 R IntlyK) TRi #) mf) ^i, 
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«[»r ftniiff % ’Tnf^ ^ fwi 

'^r^nr — 

(<ft) srsmt; (»p) ^ 

»'> "iHT*nni ffitr 2o°C tt *fi'ft 

nf, ftwJT ^ 5?T irrm % fVw it wTPTftwi, 

TT TtwtjfT ^ '^r^WT w irij^ % i 

srffi^% vol i 1 

( 9 ) ’5T51 ^pri\)E9 "!■ fim ^ ''■ff*inTr5T sm 

fn^iTuT % 5 ?r 5'«T»mT ?r IH-ii'i*! if wnfte 

f^fl^ ip li!iT»rT*T ^ % I ■' % ^'^PTTH'' | I 

5^ ti !r4<Tanft ^ iiW <5^?: 

iRr^TTO % snjTspiri} ^ . PFtgr wtffg^'V ^trrpidff 

if^n?ffrR{iTfiT ^ ^ 22 =tTij ^ 1 

( 2 } TOTf ^ ^skfn (^) ’RsKht tojt ;~ 

f^irfipi?- ■*nt t: wisfhr «ift wtt^w if w mi, 
91W. ^ wm 'rt^r sra fitfiTfr ^irpft m % 

^rrTK it ^fifflT^ *f«)TT I I WTT 1!I ^ssfJT (3?PF-T "SVf 
% ftRii, % 5!^ wfirn ’WITH HTH smi it HHenfTH 
>5TT5tT 11 T^ffcfH iraT Hmir if firirH <fr^tTHT 
HIVT^SH ^ % HWPPT wk TnhftaH 
?f 9 HT^; vT 3riTc»fV t 

(9) ^-F Prtfiw m f«nT^ h®tt ;— 

HwitrirPT PriPt* ^Kv^TtHTyPmiif'WV 5p>r i36° 
\, "R fWrm if HR <Ft STH % Hlftw 

fn?:’’? & THifro wwjw irt Hni Pstj 

®n(% 'R’m'H HWi % I fncPfff Tskfn nmir it 
i?:l5lTHT % HTHTHH H’k HlfHfHH 

Wr-fTTfs^ Prorfiiir h. 10 ^Tf anTjtff 1 

(h) TTT^ T aV'H T Tfwn;-- flWT Ttni <R ^ 

Tt PmH RJHIW HTC ?PP H?T<TT HTHT I ft!t 
hit: tf!!: 'ITTH HTHT 5nm t, OTT ^ Hfiri if 15,3 

ir tffHnTf BTsrr 1 1 B ^nrif 'it tr<FHrf tpsi^i 
<ifm «r«tT^ ii tnr?'! Ji «fr^«T htwVpj #f HfHr- 
'R ifft sf*TH>KR TT PWTftH H. II HTTf^ 

pPtV I 

SRTC tlHTO C ffTnit -R ti^RlIT H5HT fHlil if 

tTH^H ^'ffr ^>711 HTTRffSnS ^HlJirnnh afHffPn It P f Ht i c fr T 
PT'FlftH 12 'tlH Tf I 

3. ^Pfl % »fWf if PWHR HR % yHHTTH ^ 

srrrf PTRpfftrn ?ff HHitif if ir ^vs fpir <sit h^ht :- 

^ lV<Rr HT tifr jTi^rr {® S) 

(T) f^t ffRH Tfr^f % ^ if JrsTHTH Jltl pRBtTT gftS 
HI StPWR' I §; I Pwr SlHlif if flWT gl^fPffTtt 

^ Hi’'frT frm PiMh (IS; 7324 - 1974 ) 
HH ITH JTi flni, 'SW IR> Ptto HtPi^ Pt^WTHH HT 
firfirv Hrft 1 HTiItf*^<I >Piwt ^HT ^HTt 

HT ^IIT I 


LrttiAjMtamMg cr ^3tas r ^T ainiTrr-rr~^-ran t j « Ma s air ji =- '' - ~ ' -i—i*-* 

( 9 ) HHR^f ii r Tfysft *rm R ^ htht PrtHPifiJiT hh 
if 'tPchiM ifr ^;— 

HTH ^ ioo’Sf*r 5 tit^ prr^Htst'i les 

(f-Ttfrl if y>= 546, 2271 mm Ht»T^J?) siff (fcf 5r Ijr^H 
’ jpmr srti JifKiPrs Jr«fT?iW 'qc' 'Hh it ^ 

nHf ^r Hfw 2 oartt‘n wtiTv ir Pthr f>, Ht 20 ° rff 
% HTHtiTn 'IT tHi imr ^ »<h fwr % PT«rfi if ffff^ ht? 
26,0160 HTH Spl lOt, cm^ ^t, 5; H'l’flTT if ( 

^t>T 'FT 26.0160 HTT HT sWHirr 26.000 FTTH ItTTt 

# HH HlJ 20° C % HTHtTTH Ttlt 50 SpriH ^ HrfRiTff 
HTOT tt 10I32S irHItH ift W'l? 9T? "It HT^ir ftooo kg / 
m’ % HtTiH fr Hte jTtr 'TT'j ir hihi Hiirtfr, -tiT m Tti 
HtHH 1.2 kg/m® IfTHT I 

4 . Hnfm - - ns inn n rmtH 'it HiraH iwt tw 

fftmn % wrt ffrififl hiih tm ir HHf niwir <it 41^ if pTHirnr 
mWi % ht'h 4th ntr HijniH $ i srf<r!R\iTT % 

if 4^,3 iftm % HH if irfH'7 fftVI nHT t I 

6 pll HrHfft it HURt HTimT % srfOTtir 

tn H^ntirtr I, fnH'TT woti: lo ^ i 

I'T'tflTt'tT 

H«5 0.14 ifm WP5T vfrr if io-®‘* ntH 

■Ff ?TXffHTI WmiT m=JHT ^ Tpt tStritT ph hr 1.4 I I 
xrff H^flt 0.001 ifw ?rXtrtRff'',4t HR! HT'T H 10-® iftR 
^IffTR HTtR HTHTtn Ffft -JiRH ph HR 3 ^ I 

[PifrRrrf. ssnitt^ii e (40)/r87] 

iff. %. Pr?!, rfHw nfft 

MINISTRY OF FOOD & CIVIL SUPPJJES 
(Department of Civil Supplies) 
NOTIFICATION 

New Delhi, the 16th November. 1988 

G.S.R. 1076 (E).—In exercise of the powers 
conferred by section 83 of the Standards of Weights 
and Measures Act, 1976 (60 of 1976), the Central 
Government hereby maker the following rules, 
namely :— 

CHAPTER I 
PRELIMINARY 

1. Short title and commoncemc!nt.--(l) These 
rules may be called the Standards of Weights and 
Measures (National Standards) Rules. 198‘8. 

(2) They shall come into force on the date of 
their publication in the Official Gazette. 

2. Definitions.—In these rules, unless the context 
otherwise requires,— 

(a) “Act” means the Standards of Weights and 
Measures Act, 1976 (60 of 1976); 
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(b) “coefficient” means.those pivrameters with¬ 
out physical dimensions or ratios of quanti¬ 
ties of the ‘•ame kind, vvhicli are necessary 
lor particular measurements or for characteri¬ 
sing properties of substances or mixtures of 
certain substances. 

ILLUSTRATION 

degree of alcoholic strength, percentage of 
Sugar, and hardness of materials, are examp¬ 
les of roeffleiente, 

(c) “derived units” means units, expressed 
algebraically in trms of base units, or in terms 
of base and supplementary units of weights 
or measures, by means of mathematical sym¬ 
bols of multiplication or division, or both. 

Explanation I.—Derived units having special 
names and symbols (such as “nowlon”, with symbol 
‘N’) may, by tlicmselve.s, be used to express other- 
derived units in a simpler way than in terms of the 
base units of weights and measures. 

Explanation It.—The values of dimension less 
quantities (such as, refractive index, specific gravity, 
relative permeanability or relative pcrmittivit 3 ') arc- 
expressed by numbers. Jii such cases the correspoiia- 
ing unit shall be the ratio of the relevant two units 
and may bo e.xpressed by a number; 

(d) “International System of Units” of weights 
and measures means “I>e Systeme Interna¬ 
tional d ‘'Units”, with the international 
abbreviation ‘ST, eastablijhed by the General 
Uonftrc.'ce on Weights and Measures. 

Exphnation.—‘ST is divided into thiee classes of 
units, namely 

(i) base units, as defined in the Act; 

(iil derived units; and 

fill) supplemental^’ units; 

(e) “parmiUed units” means the units-which 
though not pari of the SI, are recognised 
and permitted by the General Conference on 
Weights and Measures foe general use al«ing 

, with SI units; 

(f) “Physical constants” means those constant.s 
which c.xpress the value of physical invariants 
in a given system of units. These constants 
include : 

(i) those which correlate two or more physical 
quantities to express a physical phenomtmon 
in quantitative terms independent of any 
material properties; for example, gravita¬ 
tional constant, velocity of light etc. 


lies of elementary particles (atoms, molecules 
etc.) to the corresponding macroscopic pro¬ 
perties; for example; Avagadro constant, 
Faraday constant etc. 

(iii) those coaversion factors used to express 
the same paiameter in terms of independently 
viefined units' for example, the conversion 
factor iclating the astronomical unit or para- 
sec to the metre and atomic mass unit to 
kilogram. 

(iv) those which describe the material pro¬ 
perties of pure substances, for example, 
thermal conductivity, .specific resiMance. etc. 

(g) “Schedule” means Schedule appended to 
these rules; 

(h) “SI prefix” means the name and symbol of 
a prefix used for forming decimal multiples 
and sub-multiples of SI units, and of such 
other units as are permitted subject to any 
exception or modification by the General 
Conference on Weights and Measures or the 
International Organisation of Legal Metro¬ 
logy, or both, to be used alongwith the SI 
units; 

(i) “special nnits” means units, outside the SI, 
which are ordinarily used in specialised fields 
of scientific research. The values r ’ those 
units cxpi’ossed in SI units can only bs obtained 
by experiment, .and are, therefore, not 
known exactly, 

Expliiination ; The vaiut of electron voit (the unit 
of energy) depends upon the experimentally deter¬ 
mined value of the charge of an electron. 

(J) “supplementary units” means the units of 
weight or measure which have been specified 
as such by the General Conference on 
Weights and Measures. 

r 

Fxplan.ation : Supplementary units may be used 
lo form derived units; 

(k) “symbol” means a letter or a group of letters, 
written or combined in the specified manner 
for the convenient representation of a unit 
or a group of units; 

(l) “temprarily accepted units” means the units 
of weight of measure which have been recog¬ 
nised for the time being by the Gena’al Con- 
feredee of weights and measures, for use 
along wiili SI uni' 
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(ii) those which correlate the microscopic proper' 
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CHAPTER II 

UNITS OF WEIGHT OR MEASURF: 

3. Ruk'N of Coiish ui-uon.—In these rules, wiicrc- 
ovei the expression “svcighl” has been used as sym¬ 
bolizing the quantity of mutter, such expicssion shall 
be construed as repicsentiiig mass. 

4. Supplementary Units.—The units defined and 
specified in the First Schedule shall be the supple¬ 
mentary units and the symbol assigned to each such 
unit in that Schedule shall be the symbol of that unit. 

5. Derived units,—The units defined and speci¬ 
fied in the Second Schedule shall be derived units and 
the symbol assigned to each such unit in that Schedule 
shall be the symbol of that unit and no other units 
shall be used for the entities specified in the Second 
Schedule except for the purpose of scientific or tech- 
nolcgical research. 

6. Decimal multiples and sub-muhipies of units.— 

(1) Dccimca! multiples and sub-multiples of base, 
supplementary, derived or other units shall be formed, 
unless otheiwise specified, by iijing either the full 
name; ot symbol of the Sl-preflx specified in the Third 
Schedule. 

(2) The Sl-prefixcs shall be used in the maimer 
specified in the Third Schedule. 

■ 7. Permitted units.—(1) The units specified in 
the Fourth Schedule may be used alongtvith the Si 
units, subject to sueh limitatiotis as are specified in 
that Scliadulc. 

(2) The multiples and sub-multiples of the units 
of time and piano angle specified in the Fourth Sche¬ 
dule, shall be formed only in the manner specified in 
the Schedule. 

S. Special units.—(1) The units specified in tlie 
Fifth Schedule shall be used in such manner that their 
values may be e.xpressed in tertns of such Si unit oi 
combination of SI units, as nny be aitpropriale, 

(9) The’multiples and sub-multiples of the units 
specified in the Fifth Schedule shall be formed with 
the help of SI prefixes specified in the Third Schedule, 

7. Tcmporaiily accepted units.—The unit of 
weight or measure specified in the Sixth Schedule may 
also be used, subject to le condition thiU the Centra) 
Goyernment shall, at least once in every ten years 
after the commencement of tlle^e rules, review the 
need, or otherwise, for the ooiilinuanoc for general 
use of such units: 

Piovided dun mch tevicw may In; undeiiakeu 
earlier by llu, ('otilial Gowiniuuni ciilicr On its own 
motion oi ou tlic Im’Is Ilf a n.ioiiuncnd,iiiou m.dr 


by the General Conlercncc on Weights and Mea¬ 
sures, or the International Organisation of Legal 
Metrology. 

Itf Units which should bo progresnvely uiscon- 
tinued.~(l) Subject to the provisions of sub-rule (2), 
the CGS (i.t, centimetre, gram, second) units speci¬ 
fied ill the Seventh Schedule, and the units of weights 
and ineasiiros specified in the Eighth Sclicdule (.being 
unit outside the SI), shall not ordinarily be used 
except for the purpo ic of scientific and technological 
research and no such unit shall ordinarily be used for 
the purpose of teaching, 

(2) The use of the units specified in the Seventh 
Schedule or, as the case may be, the Eighth Schedule, 
shall be progressively discontinued so that no sadi 
unit is used in any field (except in the field of scienti¬ 
fic and technological j'esoarchj after the cxjiiry of a 
period ol' ten years from the commencement of these 
Rules. 

(3) While using, foi tlie pui-pose of scienufic 
and technological research the units specified in the 
Seventh Schedule, or, as the case may be, the Eighth 
Schedule, such units shall be used only with the corres¬ 
ponding symbols specified in the said Schedule,s. ' 

11. Physical coiistanta,—The physical comstanls 
.specified in the Ninth Schedule a-ad tJieir corres¬ 
ponding numerical values shall be used for all pui- 
poses except for the piirpo.ses of research coimecfed 
with the determination of their vahici. 

12. Cocflicicnt and symbol.—(1) Coefficients 
include the terms defined and specified in the Tenth 
Schedule; the symbol assigned to any such coeffi¬ 
cient in that Schedule shall be the symbol of such 
coefficient. 

(21 Ordinarily, the coefficients .and ilicir res¬ 
pective symbols specified in the TcnUi Schedule :.hall 
be used. 

Provided that any coefficient which ij not spsci- 
fled in the Tenth Schedule but which corrcspoiiJs to 
any coefficient specified in that Schedule, may be 
used for a period of five ■ycais from the commence¬ 
ment of these rules : 

Provided further where any new coefficient added 
in.the Tenth Schedule, any coefficient coiresponding 
to the coefficient so addid may be used for a peiiud 
of five years from the (lalc of addition ol such coe¬ 
fficient. 

(3) Oil the expiry of the period oi ,tloresaid 
five years, tlie use of coefficient and their respective 
symbols as specified in the Tenth Schedule shall he 
eoini>iilsor.v. 
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Expluation,—In the case of a coe 'uienl the use of 
whidi is peMissible under any of the provisos to 
sub-rule (?-), the symbol, if any, attached to such 
coefficient may also be used for the same period for 
which tlie corresponding coefficient is permitted to 
be used. 

13. Formation of new units.—No new unit or 
weight or measure shall be formed or used except for 
the purpose of scientific and technological research, 
without the previoius approval of the Central 
Government. 

CHAPTER in 
NATIONAL STANDARDS 

14. Custody, maintenance, etc. of national stan¬ 
dards of rvcights and measures.—(1) The work relat¬ 
ing to the realisation, establishment, custody, main* 
tcnancc, determination, reproduction and updating 
of national standards of weights and measures shall, 
on the commencement of these rules, be the res¬ 
ponsibility of the national Physical Laboratory. 

(2) The Central Government may call for such 
reports from, or issue such directions to, the national 
Physical Laboratory as It may think fit, in relation 
to all or any of the matters specified in sub-rule (1). 

15. Realisation and establishment of the national 
standards of weights and measures based on SI 
units.— 

(1) The National Physical Laboratory shall 
discharge the responsibility of realising and estab¬ 
lishing the national standards of weights and measures 
on the basis of locommendations made from time to 
time, by the General Conference on Weights and 
Measures or the International Organisation of 
Legal Metrology, as the case may be. 

(2) The standards of weights and measures, so 
realised and established, shall be self-consistent. 

(3) For the purpose of establishing the national 
standards for the base units other than of mass, the 
National Physical Laboratory shall— 

(a) piepare or cause to be prepared such objects, 
or equipments, or reproduce such phenomena, 
or both, as may be necessary for the purpose; 
and 

(b) detennine or cause to be determined the 
values of the national standards as recommen¬ 
ded by the General Conference on Weights 
and Measures and intercomparo them, or 
cause them to be inlercompaiad, with the 
corresponding international standards. 

1,4) For ihc purpose of deriving the vlue of tire 
kilogram, the National Physical Laboratory shall 
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arrange the periodical determination of the value of 
the nationl prototype of the kilogram in terms ot the 
iirtomational prototype of the kilogram and the 
national prototype of the kilogram, the value of 
which is so determined, shall be the national standard 
of mass. 

(5) For the pwpose of establishing the national 
standards for the derived and supplementary units, 
the National Physical Laboratory shall prepare 
such standai'ds, or objects or equipments, or both, 
and determine periodically their values and accu¬ 
racy in relation to the national standards of base 
units. 

16. Custody and maintenance of prototype stan¬ 
dards.—(1) The national prototype of the kilogram 
and other standards, equipments and objects shall 
remain in the custody of the National Physical 
Laboratory. 

(2) The national prototype of the kilogram, 
and every other national standard, standard equip¬ 
ments and objects shall be maintained and realised 
periodically in accordance with such instructions as 
the General Conference on Weights and Measures 
on the International Organisation of Legal Metro¬ 
logy or any organisation constituted by either of them 
may issue from time to time. 

(3) Where no instructions have been issued by 
the the International Organisation referred to in 
sub-rule (2), auy Consultative Committee constituted, 
may compile instructions for the proper maintenance 
of national prototype, national standards, standard 
equipments and objects. 

(4) The National Physical Laboratory shall 
arrange, whore necessary, to have the national pro¬ 
totype and national standards of physical measure¬ 
ments realised and established in accordance with 
the recommendations of the General Conference on 
Weights and Measures and to get them calibrated on 
intercompared with refoicnce to the appropriate 
international standards of physical measurements, 
at periodical interval of not more than ten years. 

(5) The value of the national prototype and other 
national standards shall be the value determined by 
the National Physical Laboratory or assigned by the 
National Physical Laboratory on the basis of the 
technical information provided by the International 
Bureau of Weights and Measures. The National 
Physical Laboratory shall publish such values per¬ 
iodically but in any case at least once in every five 
years. 

(6) The value determhacil in accordance with 

sub’iule (5) shall be deemed to represent the higheci 
obtainable accuracy ol such in the country- 
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CHAPTER IV 

REFERENCE, SECONDARY AND WORKING 
STANDARDS 

J 7. Standards, wblcli are to be fabricated by the 
Mint.—Unless otJierwise specified by the Central 
Government, all the rcl'erence, secondary and work¬ 
ing standards of mass and length and secondary and 
working standards of capacity shall be fabricated by 
the Metrological Wing of the Government of India 
Mint at Bombay. 

18. Places where reterence, secondary and working 
standards be kept.—(1) There shall be established by 
the Central Government, at such places as it may 
think lit. Reference Standard Laboratories for main¬ 
taining such reference, secondary and v/orkiiig stan¬ 
dards as may be needed by the Central Government 
for the purpose of the Act. 

(2) The Indian Institute of Legal Metrology or 
any other Laboratory specilied by the Central Cover la¬ 
ment for this purpose may also maintain such re¬ 
ference, secondary and working standards, as may 
be necessary, for their functioning as a Metrological 
Laboratory of the level of a Retbronce Standard 
Laboratory, 

(3) The Government of India Mint at Bombay 
may also maintain such reference, secondary and 
working standards as may be necessary for carrying 
out the work referred to in rule 17. 

19. Period and mariner of vcnficatiou of reference, 
secondary and working standards,—(I") Every refer¬ 
ence standaid shall be verified and certified in terms 
of the National Standards by the National Physical 
Laboratoiy, at an interval not exceeding three years, 

Provided that iit tlie case of length measures such 
interval shall not exceed five years. 

(2) Eveiy secondary standard shall be verified 
against the appropriate reference standard by the 
Reference Standard Laboratory, at an interval not 
exceeding two yeai’s. 

(3) Every working sU.ndard ''lull bo verified 
against the appropriate second.,, y standard, by any 
of the laboratories vvherc secondary standards are 
maintained, at an interval not csceeding one year. 

20. Maintenance of Reference, Secondary and 
Working Standards,—Every reference standard, 
every secondary standard and every working stan¬ 
dard, irrespective of the place whore they are kept, 
shall be maintained as far as practicable in accor¬ 
dance with the guidelines issued by the National 
Physical Laboratory from tune ro Umc. 


THE FIRST SCHEDULE 
(Sec rule 4) 

Supplementary Units and Their Symbols 

1. Unit of plane angle.—^The unit of plane angle 
sliall be the radian (symbol: red) 

The radian is the plane angle between two radu 
of a circle which cut off, on the circumference, an 
arc equal in length to the radius. 

2. Unit of solid angle.—The unit of solid angle 
shall be the steradian. (Symbol: sr) 

The steradian is the solid angle which, having its 
vertex in the centre of a sphere, cuts off an area of the 
sui face of the sphere equal to that of a square with 
sides of length equal to the radius of the sphere. 

THE SECOND SCHEDULE 
(See rule 5) 

Derived Units and Their Symbols 
PARTI 

Derived Units in relation to Space & Time 

1. Unit of area.—^The unit of area shall be the 
square metre. (Symbol: m®) 

The square metre is the area of a square with sides 
of one metre each. 

2. Unit of volume —The unit of volume shall 

be the cubic metro (Symbol; ) 

The cubic metre is the volume of a cube with 
sides of one metre oaclx 

3 Unit of frequency —^The unit of frequency shall 
bo the hertz. 

(Symbol; Hz) 

The hertz is the frequency of a periodic plieno- 
tiicnon, the period of which is one second, 

1 

4, Unit of angular velocity.—The unit of angular 
velocity shall be the radian per second. 

(Symbol; rad/s) 

The radian jier second is the angular velocity of 
a body, rotating around a fixed axis, which rotates 
throug hone radian in one second, when set in uni¬ 
form rotation. 

5. Unit of angular acceleiation,—The unit of 
angular acceleration shall be the radian per second 
squared. 

(symbol: rad/a'' ) 
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The radian i>cr becond squared is the angular 
acceleration of a body, rotating around a 
axis, which when set into a uniformly varying rota¬ 
tion, changes angular velocity at the rate of one 
radian per second in one second. 

6 Unit of speed and velocity —^Thc unit of speed 
and velocity shall be the metre per second. 

(symbol: m/s or ni . ) 


NOTE : 2: The metre raised to the power minus 
one with symbol is the unit of wave number as 
well as that of vergcacy of optical system, The 
context is which the said unit is used will indicate 
whether the unit relates to the wave number or ver- 
gency of optical system. 

PART II 

Derived Units in Relation to Mechanics 


The metre per second is the velocity (speed) of 
a body in motion which traverses a distance of one 
metre in one second when set in uniform mot'on. 

7, tJnit of acceleration.—^Tho unit of acci^lcra- 
tion shall be the metre per secojid squared. 

(symbol; in/s or m . S”^) 

The metre per second squared is the acceleration 
of a body in ^notion which, when set in a uniformly 
varying motion, changes its velocity at the rate of 
one metre per second in one second. 

8, Unit of rotational frequency.—The unit of 
rotational frequency shall be the second raised to the 
power minus one. 

(symbol; 

The second raised to the power minus one is the 
rotational frequency of a uniform rotatory movement 
which produces one complete revolution in one . 
second. 

NOTE 1; This unit is also called: revolutions per 
second. 

NOTE 2: The unit ‘revolutions per minute" may 
also be used. 

9, Unit of wave number.—^The unit of wave num¬ 
ber shall be the metre raised to the power minus 
one. 

(symbol; in-^) 

The metre raised to the power minus one is the 
iiumbet of waves of a monochromatic radiation which 
can be accommodated, in the direction of its pro¬ 
pagation, in a length equal to one metre. 

IQ. Unit of vorgcncy of optical system.—^The 
unit of vorgency of optical system shall also be the 
metre jaised to the power minus one. 

(Symbol: nr^) 

The metre raised to the power minus one is the 
vergency of an optical system, the focal distance of 
which is one metre in a medium having a refractive 
index of unit. 

NOTF I: 'rhi> unit is also called: 'per metre" or 
‘dioptre** 


L Unit of density and mass density.—The unit of 
density and mass density shall bo the kilogram per 
cubic metre. 

(symbol ; kg/nx' or kg . 

The kilogram per cubic juetre is the density or 
mass density of a liomognnoous body having a mass 
of one kilogram and a volume of one cubic metre, 

2. Unit of concentration,—The unit of concen¬ 
tration shall be the kilogram per cubic metre. 

(symbol: kg/m® or kg, m^) 

The kilogram per cubic metre k the concentra¬ 
tion of a homogeneous solution having a total vol¬ 
ume of one cubic metre and containing a mass of 
.one kilogram of the given substance. 

3. Unit of force.—The unit of force shall be the 
newton, 

(symbol: N) 

The ne\vtoa is the force which gives to a mass 
of one kilogram an acceleration of one metre per 
second squared. 

IN — 1 kg . 1 m/i>^ 

4. Unit of moment of force*—^The unit of moment 
of force shall be the metre newton. 

(symbol: N . m) 

The metre newton is the moment of force pro¬ 
duced in a body by a force of one newton acting at 
a porpeudiculftr distance of one metre from the fixed 
axis around which the body turns. 

] N , m™m“* kg, s’* 

NOTE : The unit of moment of force sliall not 
be written as joule (J) because it is N . m. 

5. Unit of pressure.—The unit of pressure shall 
be the pascal. 

(symbol: Pa) 

The pascal is the pressure which, acting on a 
plane surface of on bqnnie metre, exerts on that 
‘area a total force of one newton. 

1 or l N . Jii = 

m- 
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6. Umt of toiisilo strength,—^71ie unit of tensile 
strength shall be the Mega Pascal. ^ 

(symbol : MPa or MN/m'-*) 

The tensile strength is the highest force, when 
"applied normal to the cross section of a test piece 
which it can withstand, divided by the original area 
of the cross section. 

7. Unit of dynamic viscosity,—The unit of dyna¬ 
mic viscosity shall be the Pascal second. 

(symbol : Pa. s') 

The pascal second is the dynamic viscosity of a 
homogeneous liqu’d in which tho straight and uniform 
movement of a plane surface of one square metre 
produces a rctrading force of one newton, when 
there is a velocity difference of one metre per second 
octween two parallel planes separated by one metro. 

1 Pa.lm 

1 Pa.s=- 

Im/s 

8. Unit of Kinematic viscosity,—The unit of 
kinematic viscosity siiall be the square metre per 
second. 

( symbol ; m'/a or m®. s-^) 

The square metre per second is the kinematic 
viscosity of a liquid which has a dynamic viscosity 
of one pascal second and a density of one kilogram 
per cubic metre. 

Im® 1 Pa Is 


i. Is 1 kg/m 2 

9. Unit of surface tension.—^Thc unit of surface 
tension shall be tho newton per metre. 

(symbol : N/m) 

The newton per metro is the surface tension 
produced when a force of one newton acts over 
a length of one metro on tho surface of a liquid 
separating that liquid from tho material surrounding 

10. Unit of work, energy and quantity of heat.— 
The unit of energy, work and quantity of heat shall 
be the joule. 

(symbol ; J) 

The joule is the work done when the point of 
application of one newton moves a distance of one 
metre in the direction of the force. 

1 J«1 N.lm 


11, Unit of power, radiant flux and beat flux.— 
The unit ot power, radiant flux and heat flux shall 
bo the watt. 

(symbol : Wj 

Tho watt is the power of an energy system in 
which one joule of energy is uniformly transferred in 
one second. 

lW=lJ/ls 

12 Unit of volume flow.—The unit of volume 
flow shall be the cubic metre per second. 

(symbol : m^/s or m”.s—'^) 

The cubic metre per second is the volume delive¬ 
red by the uniform discharge of one cubic metre 
traversing the given cross-section in one second. 

13. Unit of mass flow.—The unit of mass flow 
shall be tho kilogram per .second. 

(symbol : kg/s or kg.s*^) 

The kilogram per second is the mass delivered 
by the uniform discharge of a mass of one kilogram 
traversing the given cross section in one second. 

14. Unit of specific volume.—The unit of specific 
volume shall be the cubic metre per kilo-gram. 

(symbol : m®/kg) 

The cubic metre per kilogram is the specific volume 
of a homogeneous body having a volume of one cubic 
metre and a mass of one kilogram. 

PART 111 

Derived Units in Relation to Heat 

1. Unit of entropy.—The unit of entropy shall 
be the joulo per kelvin. 

(symbol: J/K) 

The joule per kelvin is the increase of entropy 
of a system receiving a quantity of heat equal to one 
joulo at the constant thermodynamic temperature 
of one kelvin, provided that no irreversible change 
takes place in the system. 

2. Unit of specific entropy.—The unit of specific 
entropy shall be the joule per kilogram kelvin. 

[symbol : J/(kg.K)] 

The joule per kilogram kelvin is the specific 
entropy of a system of homogeneous mass of one 
kilogram receiving a quantity of heat equal to one 
joule at the constant thermodynamic temperature 
of one kelvin. provided that no irreversible change 
takes place in the system. 
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3. Uait of hoat capacity - -TUo unit of heat 
capacity shall be the joule per kelviu. 

(symbol: J/K) 

The joule per kelvin is the heat capacity of a 
homogeneous body in which a quantity of heat 
equal to one joule produces an increase of one kelvin 
in the thermodynamic temperature. 

4. Unit of specific heat capacity.—The unit of 
specific heat capacity sliall be the joule per kilogram 
kelvin. 

[symbol ; J^fkg.K)] 

The joule per kilogram kelvin is the specific 
heat capacity of a homogeneous body having a mass 
of one kilogram in which quantity of heat equal to 
one joule produces an increase of one kelvin in the 
thermodynamic temperature. 

5. Unit of latent heat.—^The unit of latent heat 
shall be the joule per kilogram. 

(symbol: 3/kg) 

The joule per kilogram is the heat exchanged 
by one kg of substance to change from one phase 
to another at the temperature of its changing phase. 

6. Unit of specific energy;—^The unit of specific 
energy shall be the joule per kilogram. 

(symbol: J/kg) 

The joule per kilogram is the specific energy of 
a system of homogeneous mass of one kilogram 
having the internal energy of one joule. 

7. Unit of thermal conductivity.—The unit of 
thermal conductivity shall be the watt per metre 
kelvin. 

[symbol; W/(m.K.)] 

The watt per metro kelvin is the thermal conducti¬ 
vity of a homogeneous body in which a difference of 
one kelvin in the thermodynamic tempertaure pro¬ 
duces a radiant flux of one watt between two parallel 
planes, each having an area of one square metre, 
placed one metro apart. 

iW/m* 

lW/m.K)=—- 

1/K/lm 

8. Unit of energy density.—The unit of energy 
density shall be the joule per cubic metre. 

(Symbol; J/m“) 

The joule pet cubic metre is the energy density 
of a system of homogeneous mass of volume one 
cubic metre and having the radiant energy of one 
joule. 


9. Unit of Jieat flux density,—^The imit of heat 
flux density slltll be the watt per square metre. 

(Symbol: W/in“) 

The watt per square metro is heat flux density 
of a surface of one square metro iu area radiating 
out energy at the rale 6f one joule per second. 

PART IV 

Derived units in relation lO Electricity and 
Magnetism 

1. Unit of quantity of oloctrivuty and electric 
charge,—^The unit of quantity of electricity and 
electric charge shall bo the coulomb, (symbol: C) 

The coulomb is the quantity of electricity carried 
ill one second by a current of one ampere. 

lC=lA.ls 

2. Unit of electric charge density.—The unit of 
electric charge density shall bo the coulomb per 
cubic metre. 

(symbol: C/m») 

The coulomb per cubic metre is the electric charge 
density of a homogeneous mass or system of volume 
one cubic metro and having a charge of one coulomb. 

3. Unit of electric flux density,—^The unit of 
electric fiux density shall be the coulomb per square 
metre. 

(symbol: C/m^) 

The coulomb per square metre is the electric 
flux density when a condenser, having plates of infinite 
rirea/size, parallel to each other, is charged, in vacuum, 
with a quantity of electricity equal to one coulomb 
per one square metro of area of the plates. 

4. Unit of electric tension, electric potential and 
electromotive force.—^Tho unit of electric tension, 
electric potential and electromotive force shall be 
the volt, (symbol: V") 

The volt is the potential difference between two 
points of a conducting wire carrying a constant 
current of one ampere, when the power dissipated 
between these points is equal to one watt, 

IW 

IV-- 

lA 

5. Unit of electric field strength.—The unit of 
electric field strength sh.aU be the volt per metre. 

(symbol; V/m) 
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The volt per metro is the electric field strength 
of an electric field wliich produces a force CQual to 
one ncwtoit in a body charge with a quantity of 
electricity equal to one coulomb. 

IV IN 

■' ‘ ' I I I 

Im' 1C . 

6* Unit of electric resistance.—^Tlic unit of electric 
resistance shall be the ohm (symbol: f\) 

The ohm is the cloctric resistance between two 
points of a conductor when a constant potential 
difference of one volt, applied to these points, pro¬ 
duces in the conductor a current of one ampere, the 
conductor not^being the scat of any electromotive 
force. 

IV 

- 

lA 

7. Unit of conductance.—The unit of conductance 
shall be the siemens. (Symbol : S) 

The siemens is the conductance of |a conductor 
having a resistance of one ohm. 

—1 

is-1 a -i/a 

8. Unit of capacitance,—The unit of capacitance 
shall be the fared (Symbol: F) 

The fared is the capacitance between the con¬ 
ductors of a capacitor acioss which there appears 
a potential difference of one volt when it is charged 
by a quantity of electricity of one coulomb. 

1C 

IF . -— 

'iv 

'9, Unit of permittivity,—The unit of permittivity 
shall be the farad per metre, (symbol: F/m) 

The farad per metre is the permittivity of the 
^ medium which gives a capacitance of one farad per 
square metre of area of two parallel plates separated 
by a distance of one metro. 

10. Unit of inductance.—^Thc unit of inductance 
shall bo the henry. (Symbol: H) 

The henry is the inductance of a closed circuit 
ih which an electromotive force of one volt is pro¬ 
duced when the electric current in the circuit varies 
uniformally at the rate of one ampere per second. 

IV. 1 s 

IH-- 

lA 


IL Unit of permeability.—The unit of per¬ 
meability shall be the henry per metro. (Symbol: 
H/m) 

The henry per metre is the permeability of a 
material surrounded by a single turii of flat sheet 
conductor including an area of one square metre and 
length ono metre wliich gives an inductance of one 
henry, 

12. Unit of magnetic flux and flux of magnetic 
induction.—^The unit of magnetic flux and flux of 
.magnetic induction shall bo the wobor. (Symbol : 
Wb) 

The wober is the magnetic flux which, linking a 
circuit of one turn, would produce in it an electro¬ 
motive force of one volt if it were reduced to zero 
at a uniform rate in one second, 

1 Wb-1 V. Is 

13p Unit of magnetic induction and magnetic 
flux density.—^The unit of magnetic induction and 
magnetic flux density shall be the tesla, (Symbol: T) 

The tesla is the uniform magnetic induction which, 
distributed evenly over a surface of one sqdare metre, 
produces a total magnetic flux of one weber while 
passing; over the surface. 

IWb 

IT^-■ 

Im® 

14. Unit of magnetic field strength.—^Tho unit of 
magnetic field strength shall be the ampere per metro 

(Symbol: A/m or A . m—^) 

The ampere per metw is the magnetic field strength 
produced in vacuum along the sui face of a circular 
cylinder with a circumference of one meter, by a 
current of intensity of one ampere, maintained in a 
straight conductor of infinite length, of negligible 
circular cross section, which forms the axis of the 
said cylinder. 

15, Unit of current density.—^Tho unit of current 
density shall bo the ampere per square metre. 

(Symbbl: A/m^) 

Tlic ampere per square metre is the current 
density in a linear conductor when a current of 
intensity one ampere flows uniformly through a 
cross section of the conductor equal to one square 
motre, perpendicular to the direction of flow of the 
current. 


2905 GI/88—4 



26 TH£ OAZliTT£ OF INDIA ; EXTRAORDINARY 

PART V 


Derived Units in Relation to Electromagnetic 
Radiation and Light 

1. Unit of radiant intensity.—The unit of radiant 
intensity shall be thr; watt per st^radian, 

(Symbol : W/sr) 

The watt per steradian is the radiant intensity 
of a point source {uniformly emitting a radiant flux 
of one watt within a solid angle of one steradian. 

2. Unit of irradiauce.—The unit of irradiance 
shall be the watt per square metre. 

(Symbol : W/m*) 

The watt per square metre is the irradiance pro¬ 
duced by a radiant flux of one watt, distributed uni¬ 
formly over an element having a surface of one 
square metro. 

[See also (1) above.] 


[Part II—Sb<;. 3<i)l 

PART VI 
Derived Unit in Relation to Ionising 
• Radiations 

1. Unit of activity (radio-activity).—The unit of 
activity (of a radioactive source) shnil bo tin bacquora 1 
(Symbol ; Bq) 

The bocqueral is the activity of a radioactive source 
in which one transformation or one transition takes 
place in one second. 

1 Bq«l/l.s 

2. Unit of absorbed dose.—The unit of absorbed 
dose shall be gray which is equivalent to one joule 
per kilogram. (Symbol : Gy) 

The gray is the dose absorbed in an element of 
substance of mass one kilogram to which an energy 
of one joule is communicated by an ionising radiation, 
having a constant den.sity of radiant flux. 1 Gy* 

1 J/1 kg 


3. Unit of radiance.—^The unit of radiance shall 
bo the watt per square metre steradian. 

(Symbol : W/m'.sr) 

The watt per square metro steradian is the radian¬ 
ce of a source radiating one watt per steradian per 
square metre of projected area. 

4. Unit of luminance."—The unit of luminance 
shall be the candela per square metre. (Symbol : 
cd/m®) 

The candela per square metre is the luminance 
perpendicular to the plane surface of one square 
metre of a source, the luminous intensity of which 
perpendicular to tliis source, is one candela. 

5. Unit of luminous flux.—^The unit of luminou.s 
flux shall bo the lumen (Symbol : Im) 

The lumen is the luminous flux emitted in a solid 
angle of one steradian by a uniform point source 
having a luminous intensity of one candela. 

1 ]m»=l cd. 1 sr 

6. Unit of illuminance.—The unit of illuminance 
s.iall be the lux (Symbol : Ix) 

The lux is the illuminance produced by a luminous 
fl'ux of one lumen, uniformly distributed over a 
surface of area one square metre. 

1 Im 

] - 

1 m® 


PART VII 

Derived Units in Relation to Physical Ciwmistry and 
Molecular Physics 

1. Unit of concentration (of amount of »ubsUaco). 
The unit of cencentration (of amount of substance) 
shall be the mole per cubic metre. (Symbol : mol/m») 

The mole percubic metre is the concentration of 
a homogeneous solution having a total volume of 
one cubic metro and containing one mole of the given 
substance. 

2. Unit of molar energy,—The unit of molar 
energy shall be the joule per mole (Symbol : J/moI) 

The joule per mole is the molar energy of one 
mole of substance having the energy of one joule. 

3. Unit of molar entropjf.—The unit of molar 
entropy shall be the joule per mole kclvin. (Symbol : 
J/mol. K) 

Thp joule per mole kelvin is the molar entropy 
of a system of homogenous mass having a substance 
equal to one mole receiving a quantity of heat equal 
to one joule at the constant thermodynamic tem¬ 
perature of one kelvin provided that no irreversible 
change takes place in the system. 

4 . Unit of molar heat capacity.—The unit of 
molar heat capacity shall be the joule per mole kelvin. 
(Symbol : J/mol, K) 

'The joule per mole kelvin is the molar heat capacity 
of a homogenous body having an amount of subs- 
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taBjoo cn^aal to one mole, in which a quantity of 
boat equal to one jouJ«t produces na inorcase of one 
kelvin in the tucrmodynarnic tempoature, 

THE THIRD SCHEDULE 
(see rule 6) 

Names, Magnitudes and Symbols of SI Prefixes 
and principles of use of SI Prefixes, 

L Name, Ivlagnitudes and Symbols of SI prefixes. 
The names of prefixes, their Magnitudes and Symbols 
shall be as given in Table L 

Table f 

Names of Prefixes, their Magnitudes and Symbols 


Name of Prefix 

Magnitude 

Symbol of 


of Prefix 

Prefix 

oxa 

i0« 

E 

Pota 


P 

tera 


T 

giga 

10“ 

G 

mega 

lO" 

M 

kilo 

10» 

k 

hecta 

103 

h 

deca 

101 

da 

dcci 

lO'i 

d 

centi 

10® 

c 

milli 

10* 

m 

micro 

10* 


nano 

, 10* 

n 

pico 

lOis 

P 

femto 

lOi!" 

f 

atco 

101* 

a 


Explanation : The unit of length is metre with symbol 
m : after adding a prefix for conti 
wc got “cm'^ as new unit symbol. 
This can bo raised to a positive expo¬ 
nent 3 to give the unit of volume. 
Similarly this can bo combined with 
another unit say 'kg' and by giving it 
negative exponent 3 to indicate density 
in kg per cm^ 

kg/cm'^ = ““ 

Similarly g/cm^i-^lOOO kg/m’’ 

2. Symbol hovv to bo combined with units —(a) 
The symbol of the prefix shall bo placed before the 
unit symbol without any iatermadiaTy space or dot 


(b) The combination shall form the symbol of 
the multiplo and sub-multiple of the unit. 

(c) The symbol for the prefix shall bo considered 
to be combined with the symbol of the unit to which 
it if directly linked together, forming a now unit 
symbol,^ which can be combined with other unit 
symbols to form composite unit symbols. 

3. Errors how to bo avoided —^To avoid errors 
in calculations, all quantities shall be expressed in 
SI units, and powers of 10 shall bo used- 

4. Exponents —^An exponent affixed to a symbol 
containing a prefix indicates that the multiple or sub¬ 
multiple of the unit is raised to the power expressed 
by the exponent 

Illustration ; 

Icm-^IO ^tn gives and Icra—^ ^ 

5. Compound units how to ba formed —Only 
one prefix shall be used in forming the multiples of a 
compound unit, and compound prefixes shall not be. 
used 

Illustration ; 

Write nm (nano metro), instead of m/^m, 

6. Use of prefixes with unit of mass —Notwith¬ 
standing that the base unit of mass contains a prefix, 
namos of decimal multiples and sub-multiples 
of the unit of mass shall be formed by attaching 
prefixes to the word gram. 

Illustration : 

Write miUigram (mg) but not microkilogram 

7. Printjng ;—(1) Symbols of units 

(a) shall bo printed in roman (upright) type 
irrespective of the typo used in the rest of the 
text; 

(b) shall r::maim unaltered m the plurcl; 

(c) shall be written, without a final full stop' 
(period) unless the context otherwise requires; 
and 

(d) shall bo placed after the complete numerical 
value in the expression for a quantity, leaving 
a space between the numerical value and the 
unit. 

(2) The symbols for units of weight or measure 
shall be printed in lower case letters except that the 
first letter shall be printed in upper case when the 
name of the unit is derived from a proper name. 
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(2) lo a table of values for the tame quantity or 
in a discussion of such values within a given context 
the tame Integral multiple or sub-multiple of a unit 
may be used for all items, oven when some of the-' 
numerical values may be outside the range of 0.1 
to 1000. 


illustration : 
m—metre 
s—second 
A—ampere 
Wb—weber 

8. Multiplication of units —(1) When a com¬ 
pound unit is formed by multiplication of two or 
more units, the multiplication may be indicated in 
one of the following ways ; 

m. N, N. m, Nm 

(2) In using a symbol of a unit of weight or 
measure which coincides with the symbol for a prefix, 
special care shall be taken to avoid confusion. 

Illustration ; 

The unit ’newton metre’ shall be- Written Nm or 
m.N to avoid confusion with mN, the millinewton 

9. Division of units.—(1) When a compound 
unit is formed by dividing one unit by another the 
division shall be indicated in one of the foUovring 
ways : 

m/s or by writing the product of m and 
s —^ as ms~^ 

(2) The letter p shall not be used to denote 
division, 

Illustration ; 

Do not write kmph, write km/h or km.h —^ 

(3) In no case shall moit than one solidus (oblique 
stroke) on the same line be included in such a combi¬ 
nation unless a parentheses are inserted to avoid 
ambiguity. 

Illustration : 

Write m/s* or m.s —* but not m/s/s 

(4) In complicated cases, negative powers or 
' parentheses shall be used 

lUustration . 

Write m.kg'(s*.A) or m. kg.s~®.A—^ but not 
m.kg/sVA. 

10. Expression of results.—(1) The appropriate 
integral multiple and sub-multiple to which a unit 
is to be expressed shall be selected in such a 
manner that the numerical value to be expressed is 
between 0.1 and 1000. 

Illustration ; 

1.2 X 10*N may be written as 12 kN 
0,.003 9 4m may bo written as 3.94 mm 
1 40 1 Pw may be written as 1.401 kp, 

3.1 X 10-*s may be written as 31 ns 


(3) For the purpose of expression of dimensions 
in mechanical engineering drawings only the milli¬ 
metre shall be used 

11. Expression of numberj.—(1) To express 
numbers in connection with units of weights and 
measures, the dot shall be used to separate the integral 
part of numbers from the deeiraal part. 

(2) Numbers shall be divided in groups of three 
starting from the decimal point in order to feci-fj 
litate reading and neither dots nor comas shall 
be inserted in the space between such group of 
numbcAS. 

Illustration ; 

Write 3211 468,022 82 
not 3.211.468.022.82 

or 3,211,468.022.82. 


THE FOURTH SCHEDULE 
(See rule 7) 

Units Permitted to be used with Base, Supplementary 
' or Derived Units 

1. Permitted units of time.—(1) The permitted 
• units in relation to time shall be as follows, namely;— 

(i) the minute, equal to 60 second (symbol: 
min), 

(ii) the hour, equal to 3600 seconds or 60 minutes 
(symbol: h), and 

(iii) the day, equal to 86,000 seconds or 24 hours 
(symbol: d). 

(2) The week, month and year shall correspond 
to the saka Calendar or the Grogorian calendar. 

2. Permitted units of plane angle.—The permitted 
units in relation to plane angle shall be as' follows, 
namely:— 

(i) The degree, equal to «/180 radian (symbol: 

(ii) The minute, equal to a/lOSOO radian or 
(1/60)*. (symbol: ' ). and 

(ill) The seoond equal to 77/648000 radian or 
(1/60)* (symbol;"). 
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3. Permitted unit of volumo.-^l) The permitted 
unit of volume fthall be the litre (symbol: 1). The 
litre shall be equal to on# thousandth part of the 
cubic metre. 

1 1 — ldm®-10-®m» 

(2) The litre shall not be used for work involving 
precise measurements, 

4. Permitted unit of mass,—(1) The permitted 
unit of mass shall be the tonne, (symbol: t) The 
tonne is equal to 1000 kilograms, 

(2) Only the prefixes “kilo”, “mega”, “gJga” 
and; “tera” specified in the Third Schedule may be 
used with the tonne. 

THE FIFTH SCHEDULE 
(See rule 8) 

Special Units and their Symbols 

K Special unit of energy.—The special unit 
of energy acquired by an electron shall be the 
electron volt, (symbol: cV) 

The electron volt is the energy acquired by an 
electron in passing through a potential difference 
of one volt in vacuum, 

1 cV-w 1.602 177 33x10-^*^ J 

2. Special unit of atomic mass.—The special 
unit of mass of an atom shall be the unified atomic 
mass unit, (symbol: u) 

The unified atomic mass unit is equal to the 
fraction 1/12 of the mass of an atom of the nucleus 
12c 

1 1.660 5402x]0-« kg 

3. Special units of stellar distance,—(1) The first 
special unit of stellar distance shall be the astrono¬ 
mical unit, (symbol: AU) 

The astronomical unit of distance is the length 
of the radius of the unperturbed circular orbit of a 
body pf negligible mass moving round the Sun with 
a sidereal angular velocity of 0,017 202 098 950 radian 
per day of 86 400 cphermcris seconds, 

1 AU-149 600xl0«m. . ^ 

NOTE: The symbol for slcllar distance is not 
internationally uniform, for example the 
symbol used for stellar distance is UA in 
France, AU in England and AE in Ger¬ 
many, 

(2) The second special unit of stellar distance 
shall be the perscc, (symbol: pc) 

The persec is the distance at which one astrono- 
midtl unit substtmda an angle of one second of ajc. 

1 po-206 265AU 

^30 857 X101“ m. 


THE SIXTH SCHEDULE 
(Sec rule 9) 

Temporarily accepted Units 

1. Unit of nautical distance.—The unit of distance 
for use in marine and aerial navigation shall be the 
nautical mile. The nautical mile is equal to a 
distance of 1852 metres. 

2. Unit of nautical velocity,—The unit of velocity 
for use in marine and aerial nevigation shall bo the 
knot The knot is the velocity equal to one nautical 
mile per hour. 

1 knot-(l 852/3600) m/s i,c. 0,514 444 m/s. 

3. Unit of wavelength of light—(1) The unit of 
wavelength of light shall be the angstrom, (symbol: 

X). 

The angstrom is equal to 0.1 nanometre. 

1 X-0.1 am«=10^®m, 

4. Units of land measurement,—(1) The first 
unit for measurement of land area shall be the *arc'. 
(symbol: a) 

The ‘are' is the area of a square with sides of 
length 10 metres. 

1 I dam*« 10* m* 

(2) The second unit for measurement of land area 
shall be the hectare- (symbol: ha) 

The hectare is the atca of a square ^iVith sides of 
length 100 metres. 

1 ha=r 1 

(3) The prefixes specified in the Third Schedule 
shall not be used with the ‘arc’ oi hectare. 

5. Unit of nuclear cross-section,—The unit of 
nuclear cross section shall be the barn, (symbolf b) 

The barn is the nuclear croi»s-section area equal 
to 100 square femtometres. 

1 bo:ia-“ m® 

6. Unit of pressure of fluid,—The unit of prcisure 
of fluid shall be the bar (symbol: bar). 

The bar shall be equal to 100 000 pascals. 

7. Unit of standard atmosphere,—The unit of 
standard atmosphere shall be 101 325 pascals. 

The standard atmosphere is the prcssuic exerted 
by tlr at mean ica level under the standard conditions 
specified by the General Conference of Weights and 
Measures. 
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8. Special Tiiiit or acceleration due to gravity.— 
The special unit of acceleration due to gravity for 
use in gcodesey and geophysics shall be the gal. 
(symbol; Gal) 


The gal is equal to l/lOO metre per second square. 

9. Unit of activity of radio-nuclides.—The unit 
of activity of radio nuclides ■ shall be the curie, 
(symbol: Ci) 

The curie is the quantity of any radioactive 
nuclide in which the number of disintegrations per 
second is 

3.7x101“ or 

I Ci»3.7xl0i‘'Bq, 

10. Unit of exposure dose.—The unit of exposure 
dose shall be the rontgen (symbol: R). 

The rontgen is the exposure dose of an ionising 
radiation which can produce m a quantity of air 
having a mass of one kilogram, ions of the same sign 
carrying a total charge 2.58 x 10"* coulomb,t he den¬ 
sity of energy flux being the same throughout the 
quantity of air taken. 

R»2.58xl(H C/kg 

11. Unit of velocity.—The unit of velocity shall 
be kilometre per hour, (symbol: km/h) 


The kilometre per hour is the velocity of a body 
in motion which when set in a uniform traverses 
a distance of one kilometre In one hour. 


12. Unit of mass of special value.—The unit of 
mass of special value shall be the caret, (symbol: c) 


The caret is equal to five-thousandth part of the 
kilogram. It shall be used for commercial trans¬ 
actions in diamonds, pearls and precious stones. 

1 c-200 mg 


[Part II— Sec. 3(1)) 


TKH SEVENTH SCHEDULE 


(See ni!e 10) 


e.G.S. units with special names 


Name c( amt 

Symbol 

Valus in terms of base 
supplementary or drived 
unit 

(1) erg 

erg 

1 erg—lO-t J 

(2) dyne 

dyn 

1 dyn*. 10*‘ N 

(3) poise 

P 

1 P=ldyns/cm®=!0.1Pa.s 

(4) stokv.s 

st 

1 St—1 cmVs“10-«m*/s 

(5) gauss 

Gs, G 

1 Gs*il0"iT 

1000 

(6) Oersted 

Oc 

1 Oc- 

47t m 

(7) maxwell 

MX 

1 MxaIO-' Wb 

(8) stilb 

sb 

3b=j lcd/cm'=i 10* cd/iu* 

(9) phot 

ph 

1 phfflio lx. 

-p 


THE EIGHTH SCHEDULE 
(Sec rule 10) 

(Jolt outside the Interaational System 

Name of Unit Value in terms of base, sup¬ 
plementary or derived units 

(1) fermi 1 fermi — l fm=]0-^* m 

101 325 

(2) torr 1 torr—-Pa 

760 


(3) kilogram-forcc 
(kgf) 

(4) calorie (cal)* 

(5) micron ( n) 

(6) Xunii** 

(7) stere (st)*** 

(8) gamma(y) 

(9) y 

(iO) k 


1 kgf-9,S06 65N 
1 ca «4.I86 S J 

i M 1/tm—10-* m 

1 X unit«= 1.002-10-' nm 
approximately 

1 st—Im* 

1 y—1 uT—10-* T 
1 y—1 Mg—10-* kg 
1 ■ - I /«1—10-» 1 


13. Unit of mass for si)ccial use.—The unit of 
mass for special use shall be the quintal, (symbol: q). 

I'he quintal is equal to 100 kilograoK. The 
quintal may be used In large commercial transactions 
in foodgrain, farm produce and other consumer 
commodities. 


“ This value is that of the TT’caloric (5th Inter¬ 
national Conference on Properties of Steam, 
London, 1956>. 

**Thi* special umt was employed to express 
viuVLlcngth- oj' X-ffays. 

***Tbis special unit was used to znrasure fipc- 
uood. 
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-THE A!»rH SCHEDULE 
(See rule 11) 


Important physical Constants 



Relative 

uncertainty 


Quantity 

Symbol 

Value 

Units 

(ppm) 


GENERAL CONSTANTS 

- 



Uni^ersa^ Cor^imts 



speed of W^ht in \a^uum 

c 

299 792 i 58 

ms~‘ 

(exact) 

permeability of vacuum 

Po 

'la- X 10"’^ 

N A-2 




= 12 556 370614... 

10-^ N A-® 

(exact) 

permittiviu of vacuum ^ 

fo 

l.h’OC® 





=8 i5S157517. . 


(exaci) 

Newtor»an constant 

G 

r c?:::j'f5) 

i0~” m* kg“* s“® 

123 

of gravitation 




* 

Planck constant 

h 

6.6260755(40) 

10-“^ Js 

0.60 

in e! ^ctron \olt\ h/{e} 


4.i35GC'<.(i2) 

i0-‘*C/s 

C..3 

hf27: 

h 

1.05-572 O' 1 Jo) 

10-"^ J 

O.Ck 

in electron volts, ^/{e} 


6.5S2 *2-0(2uj 

10~‘«cVs 

0.30 

Planck mass, {hc/G)^ 

rnp 

2.1761 1 /14) 

iO-® 7 T 

61 

Planck length, h/wpc = 

ip 

i.6I6 05(10) 


64 

Planck tm", Ip/e ~ '(hG/c’)^ 

tp 

''-32056(0!) 

10-^*s 

64 


EK Rromagnetic Constants 



elementary charge 

e 

1.60217733(49) 

10-19^ 

0.30 


cjh 

2.41/£o8G6(72) 

10“ A 

0.30 

magnetic flux quantum, h/2€ 


2 067.'-346I(Cl) 

]0~^® vVb 

.0.30 

Josephbcn frequency-voltage ratio 

2ejh 

4 8559757(14) 

10“ H?: V-‘ 

0.30 

quantized Hall condacta..ce 

^ih 

3.8710 56 14(17) 

10“® S 

0.045 

quantized Hall resistance, 

Rii 

25812 8056(12) 

.n 

0.015 

/i/e^ - ^^i!oc/a 





Bohr magneton,. eA/2me 

f‘3 

•9.2740154(31) 

J0~24 JT-' 

0.34 

in electron volts, 


. 5.7885826.3(52) 

IO-®eVT-‘ 

0.0S9 

in hertz, /. 10 /A 


1.399624 18(42) 

10“HzT-* 

0.30 

in Wavenumber'S, iab!^^ 


46.686137(14) 

p_,-i 'j'-i 

0.30 

in kelvins, 


0.6717099(5?) 

KT~* 

8.5 • 

nuclear magneton, eh/2mp 

Pn ' 

5.050 7366(17) 

jq_27jt-1 

0.34 

in electron volts, 


3.15245156(1:8) 

10-«eVT“* 

0.089 

m hertz, p^^(h 


7.6225314(23) 


0.30 

in wavenumbers, ^^jhc 


2.54262281(77) 

10"' m~* T~‘ 

0.30 

in kelvins, 


3.658246(31) 

i0~«KT-‘ 

8.5 
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ATOMIC CONSTANT'S 


fine-structure constant, 

o 

7.29735308(33) 

1Q-* 

0.045 

inverse fine-structure constant 

a-* 

137.0359895(61) 


0.045 - 

Rydberg constant, ^m^ca^fh 

iJoo 

10973731.534(13) 


0.0012 

in hertz, RooC 


3.2898419499(39) 

10‘»Hz 

0.0012 

in joules, 


2.1798741(1.3) 

io-‘* J 

0.60 

in cV, R^hc/{e} 


13.6056981(40) 

eV 

0.30 

Bohr radius, ajiirR^ 

a* 

0,529177249(24) 

io-‘° m 

0,045 

Hartree ener^, = 2Roo^ 


4.359 7482(26) 

10-'* J 

0.60 

in eV, £h/{e} 


27.2113961(81) 

eV 

0.30 

quantum of circula4on 

h/2m. 

3.636 948 07(33) 

10“^ m* s~' 

0.089 


h/m. 

7.273896 14(65) 

10“* m® 

0.089 


Electron 



electron mass 

m* 

9.1093897(54) 

10-** kg 

0.69 



5.485'799 03(13) 

lO-^u 

0.023 

in electron volts, 


0.510999 06(15) 

MeV 

0 30 

electron-muon mass ratio 

rrufm,^ 

4.83633218(71) 

10“* 

0.15 

electron-proton mass ratio 

mtfmp 

5.446170 13(11) 

10-‘ 

0.020 

electron-deuteron mass ratio 

ntejm^ 

2,72.4 437 07(6) 

lO-"* 

0.020 

elertfon-o-particle mass ratio 

rnjma 

1.370 933 54(3) 

10"' 

0.021 

electron specific charge ^ 

-cjm^ 

-1.758819 62(53) 

10" Ckg"' 

0,30 

electron molar mass 


5.485 799 03(13) 

10”' k-^/mol 

0.023 

Compton wavelength, hlm^c 

Ac 

2.42651058(22) 

10”'? m 

0 089 

Ac/2t = oa* = 

Ac 

3.86 159323(35) 

10-'* m 

1) .989 

classical electron radius, 


2.817940 92(38) 

IQ-*' rn 

0.13 

Thomson cross section, (8^r/3)rJ 


0.665246 16(18) 

10-^* m* 

0 27 

electron magnetic moment 


928.47701(31) 

lO-afi jT-i 

0.31 

in Bohr magnetons 


] .001 6'52 193 /lO} 

IxlO"® 

in nuclear magnetons 


1&38.2K2000(.37) 


0,020 

electron magnetic moment 





anomaly, “ 1 


1.159 652 19a (10) 

10“® 

O.OOSC 

electron g-factor, 2(1 -I- a*) 


2.00231-9 304386(20) 


1x10-® 

electron-muon 





magnetic moment ratio 


206.766967(30) 


0.15 

electron-proton * 





magnetic moment ratio 


658,2106881(66) 


0.010 


Muon 



muon mass 


1,8835327(11) 

10-®®kg 

0.61 



0.113428913(17) 

u 

0 15 

in electron volts, 


105.658.389(34) 

MeV 

0.32 

muon-electron mass ratio 

m^/mt 

206.768262(.30) 


' 0.15 

muon molar mass 


1.131289 13(17) 

IQ-^ kg/mol 

■ 0.15 

muon magnetic moment 

i*n 

4.4904514(15) 

jO-jf J T-i 

0.33 

in Bohr magnetons, 


4.841970 97(.71) 

10-® 

0,15 

in nuclear magnetons, 


8.8905981(13) 


0 15 

muon magnetic moment anomaly 





|^^/(e/l/2m^)| - 1 


1,1659230(84) 

, 10-® 

7 2 

muon g-factor, 2(1 -f a^) 


2 002331846(17) 


0 00h4 

muon-proton 





magnetic moment ratio 


3.183 34547(47) 


0 15 
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prolcm mass 

in’electron volts, mp<^/{e} 
proton-electron ratio 
prolon-muon mass ratio 
ipeclflc clmrg^ 
proton molar mass 
protoi^^ Compton viTavelength, h/tripC 

protorj magnetic-moment 
in Bohr ma^etons 
in nuclear magnetons 
^amagnetic shielding correction 
for protons in pure water, 
spherical sample, 25 ®C, 1 
shielded proton moment 
(HaO,*sph., 25^) 
in Bohr magnetons 
in nuclear‘magnetons 
proton gyromagnetic ratio 

uncorrected (HjO, sph., 25°C} 


neutron mass 

m elertron volts, mnC®/{e} 
nrutron-clectron mass ratio 
neuiroir proton mass ratio 
neutron mdar mass 
neutrcB Compton wavelength, hfm^c 

neutron magnetic moment * 
in Bohr magnetons 
m nuclear magnetons 
neutron-electron 

magnetic moment ratio 
neutron-proton 

magnetic moment ratio 

deuteron mass 

in electron vofts, 
deuteron -electron mass ratio 
deutc^on-proton mass ratio 
deuteron mclar mass 
deuteron magnetic moment * 
in Bohr magnetons, 

Irv m>c!ear magnetons, 
deulerc i-eiectron 

magnetic moment ratio 
deut p^^tJB-proton 

.iiftgnetic n^oment ratio 

2 ^ 


-jzr 


Proton ' 


m. 

1.6726231,(10) 



1.007276 4?0( 12) 

u 


938.27231(28) 

MeV 

mp/me 

1336.152701(37) 


mjm^^ 

8.8802444(13) 


efrup 

9.5788309(29) 

10' Cks~* 

A/(p),Mp 

1.007276 470(12) 

iO"* kg/rno! 

^C,p 

1.32i410u2(!2) 

lu~** m 

^C.p 

2.10308937(19) 

10-*'’ m 


1.410607 61(47) 

jq- 26 JT-l 


1.521032202(15) 

10-* 


2.792847386(63) 


<^HaO 

25.689(15) 

10~* 


^1.410571 aSt-^T) 

J0-M jT-i 


1.520993129(17) 

10-* 

l^p/PN 

2.792775642(64) 


7p 

26 752.2128(81) 

jq 4 g-l j-l 


42.577469(13) 

MHzT-‘ 

% 

26 751.5255(81) 

icr* 

i'pI2k 

42.576375(13) 

* MHzT-* 


Neutron 


«»« 

1.6749286(10) 

IQ-^ ks 


1.008664 904(14) 

u 


929.56563(28) 

Mev 

m„/me 

183S.C83f 62(40) 


m„/mp 

1.001378 404(9) 


A/(n), Mn 

1.008664 90404) 

IQ-’ kg/mol 

^C,E 

1.31959110(12) 

10-'* rn 

•^C.n 

2.100194 45(19) 

10-"* rn 

fin 

0.96623707(40) 

j0-2<i JT-I 

Po/l»B 

1.04187563(25) 

10-® 

fin/ftn 

1.913042 75(45) 


Pn/l** 

1.04066882(25) 

10“* 

fin f ftp 

0.68497934(16) 


Deuterori 


nid 

3.3435860(20) 

10-»^ kg 


2.013553214(24) 

u 


1875.61339(57) 

MeV 

nidi me 

3670.483014(75) 


ma/mp 

1.999007 496(6) 


A/{d),A/d 

2.013553214(24) 

10“® kg/mol 

fid 

0.433073 75(15) 

jQ-js jT-i 

fidlfiB 

0.4669754479(91) 

10-s 

ftdlfiH 

0.857438230(24) 


fid 1 ft* 

0.4664315460(91) 

i0“* 

fid 1 ftp 

0.3070122035(51) 



«,5a 
0.-T12 
' n :,i> • 

r.ir, 

‘'.30 

0.012 

0.08!) 

0.08!) 

0,34 

0.010 

0.023 


0.34 

0.011 

0.023 

c;30 

0.30 

0.30 

0.30 


O.JO 

0.0 H 
0.30 
0.022 
0.000 
0.014 

o.oo 

0.08!) 

0.41 

0 . 2 ? 

0.24 

0.24 

0.24 


0.-59 

0.012 

0.30 

0.020 

0.003 

0.012 

0.34 

0.019 

0.028 

0.019 

0.017- 
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PHYSICO-CHEMICAL CONSTANTS 


Avpg&dro constant' 


6.0221367(36) 

10®* *• mor* 

0.0*9 

atomic mass const?* nt 




• 

= i^m('*C) 

IHu 

1.6605402(10) 

10”®’^ kg 

0.59 

In cSectron volts, iT*uC 7 {e} 


£31.49132(28) 

Me-y 

0.30 

r&raxiay constant 

F 

96485.309(29) 

C moi~‘ 

0.30 

molar Planck constant 

Nf,h 

3.99031323(36) 

10~‘° J s mol~‘ 

0.C89 


N^hc 

•0.11962558(11) 

J mmol“‘ 

0.089 

m<^ gas constant 

R . 

8.314510(70) 

Jmol-‘K-‘ 

8.4 

Boltzmann constant, R/Na. 

k 

1.380 658(12) 

i0"i3 JK-* 

4 8.5 

In electron volts, fe/{e} 


8.617385(73) 

10-® eV K-* 

8.4 

in hcrtz^ kfh 


2.083674(18) 

10‘®HzK“» 

8.4 

In wavenu.mbers, kfhc 
molar volume (ideal gas), RTfp 


69.50387(59) 


8.4 

r = 273.15K, p=101325Pa 


22.41410(19)' 

L/mol 

8.4 

Loschmidt constant, N^IVm 

«o 

2.686763(23) 

10®® m'* 

S.5 

r = 2T3.!5K, p=100kPa. 
Sackur-Tetrode constant 

V * 

V m 

22.71108(19) 

L/tnol 

8.4 

(absolute entropy constant), 

^^ln{[2tm^kTtJh^)UTi/po} 

• 




Ti » 1 K, Ps = 100 kPa 

S^/R 

-1.151693(21) 


18 

Pfl = 101325 Pa 


-1.164856(21) 


18 

Stefan-Boltzmann. constant, 





(jr^/60)&Y/^^c^ 


5.67051(19) 

K ‘■'Wm-®K-< 

34 

first raiilatlon constant, 27rke^ 

Cl 

3.7417?4D{22) 

10-‘® W m® 

0.60 

second radiation ccmstant, hc/k 

Cg 

0.014387 69(12) 

m K 


Wien displacement law constant, 





5 = A„,axT = 02/4.98511423... 

b 

2.897756(24) 

10~* m K 

8.4 


• The scalar magnitude of ttie neutron moment is Hated here. The nputrors rnafjnctlc dspoie is 
directed oppositely to tfiat of the proton, and corresnondr.’to the dipole ofsociated 'vith a spianlng 
negative charge distribution. The vector sum, ~ .w? + .Vb, is approximately .satisfied. 

*• The entropy of an ideal monatomic gas of relative atomic weight Ar is given h,- 
S « 5e -I- |i? In Ar - /? Hp/p,) + |lt ln(r/K). 
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THE TENTH SCHEDULE 
■ (see rule 12) 

The following co-eflicients shall be used for the 
purpose of these rules:— 

1. Alcoholic strengths.—(a) The “alcohol.c 
strength by volume” of a mixture of water and 
alcohol is the ratio of the volume of alcohol, measured 
at 20°C, contained in the mixture to the total volume 
of the mixture, measured at the same temperature. 
The symbol is “%Vol”. 

(b) The “alcoholic strength by mass” of a 
mixture of water and eJcohol is the ratio of the mass 
of alcohol contained in the mixture to the total mass 
of the mixture. The symbol is “ % mass”. 

For the purpose of the inter-relation between 
these two strengths and between the density of 
acquous solution of alcohcl, the International 
recommendation No. on Alcohoiometry, toge*sr 
with the International Alcoholometric Tables, shall 
be used. 

2. Hard.ness numbers for materials.—(a) Brinell 
Hardness Number—A number related to the size 
of the permanent impression made by a ball indenter 
of specified size, pressed into the surface of the 
material undei a specified load. The surface area 
of the impression is determined from the average 
measured diameter of the rim of the impression 
and from the ball diameter. In reporting Brinell 
hardness number, the International Recommendation 
No. 9, on Verification and calibration of Brinell 
Hardness Standardised Blccks, shall be used. 

(b) Diamond Pyramid or Vickers Hardness 
Number.—A number obtained by dividing the load 
m kilograms applied to a square-based pyramidal 
diamond indenter having included face angles of 
136“ by the surface area of the impression 
calculated from the measured diagonal of the impres¬ 
sion. In reporting diamond pyramid hardness, the 
Intemationd Recommendation No. 10 on Veri¬ 
fication and calibration of Vickers-Hardness Stan¬ 
dardised Blocks, shall be used. 

(c) Rockwell Hardness Number.—A number 
derived from net increase in depth of impression as 
the load on an indenter is increased from a fixed 
minimum load to a high load and then returned to 
the mi nimum load. In reporting Rockwell hardness 
number on Rockwell B scale, the International 
Recommendation No. 11 on Verification and Cali¬ 
bration of Rockwell B Hardness Standardised 
Blocks shall be used. 


Similarly, in reporting Rockwell hardness number 
on Rockwell C scale, the International Recommen¬ 
dation No. 12 on Verification and Calibration cf 
Rockwell C Hardness Standardised Block shall be 
used. ^ 

3. For the purpose of determining the sugar 
content present in the saga- solutions cither of the 
two following coefficients may be used. Degree 
Brix or sugar degiee (°S): 

(a) Degree Brix is the percentage of sucrose 
present by mass in the sugar solution. In reporting 
the degree Brix, Indian Standard specification for 
Brix hydrometres: (IS: 7324-1974) shall be used, 
till such time, the Directorate of Legal Metrology 
or the International Organisation of Legal Metro- 
logv prepare such docament. 

(b) Suga^ degree on the international sugar scale 
is defined as foHcws:— 

The 100“ S point of the loternationai Sugar Scale 
is fix-d bj th- optical rotation V’ undergone by the 
polarized light of the green line of the m'-rcury 
isotope 198 (//-54e.227I mm m vaexam), when 
passing thiough a 2G0.009 mm length of sucrose 
'olutio.n in pure water, kept at a temperature of 
20.00“ C, and containing 26.0160 g, weight'd in a 
vaceuta of pure suc-ose per 100.000 cm'* of solution 
'nonna!’ sugar solucion). 

A mass of 26.0160 g of sucrose corresponds to 
26.000 g when this sucrose is weighed in air by means 
of weights with a density of 8 000 kg/m® in air, 
at a standard pr ssute of 101325 pascal, at a tempera¬ 
ture of 20° C and a relative humidity of 50%, ihe 
density of this air therefore being 1.2 kg/m*. ^ 

4. Relative hum’dity.—It is the ratio of the actual 
vapour pressure of water vapours present in air at the 
temperatute of measurement of the saturation 
vapour pressure over a plane liquid water surface 
at the same temperature. This is expressed as a 
pure number as percentage. 

5. ph is the logarithm to the base 10 of the in¬ 
verse of the hydrogen ion concentration is a dilute 
ionic solution. 

Explanation: 

A 0.04 molar hydrochloric acid solution will have 
hydrogen ion concentration of mol and its ph 
value is 1.4. Similarly, 0.001 mol hydro chloric acid 
solution will have the hydrogen ion concentration 
of 10® mol and its ph value is 3. 
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